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PUBLISHER'S NOTE 


Asia is • vast aad magnificeot land whh a magnificent heri- 
tage of chpUiiation and a diversity of cultaral strands and 
timditioDS. Yet the Asiatic Society, since its inception in J784 
took up this broad canvas for its investigations under the 
scholarly leadership of its founder Sir William Jones. Dilating 
on this poim in the first annual discourse. Sir Jones declared, 
“if K be asked what are the intended objects of our enquiries 
within these spacious limits, we answer MAN and NATURE, 
whatevmis performed by the' one or produced by the other.** 
These memorable words have since been paraphrased in the aims 
and objects of the Society as *‘The bounds of its investigation 
will be the geographical limits of Asia, and within these • limits 
its enquiries will be extended to whatever is performed by Man 
or produce d by Nature.** 


Sir William Jones had for his colleagues a band of enthusi- 
astic persons with scholarly bent of mind like Charles Wilkins, 
H. T. Colebrooke, William Chambers, H. H. Wilson, Sir John 
Shore, Jonathan Duncan and several others. Inspite of being 
Stationed in Civil, Military and Judicial branches of administra- 
tion, they evinced keen and abiding interest in unfolding the 
hidden treasures of Oriental learning, and thus laid a solid 
foundation of the science of Indology or Orientology, to be 
more precise. These illustrious scholars, undettered by handi* 
caps, fahhfblly and zealously translated the objectives outlined 
by the founder in their IHmary and scientific tracU and 



dissertations that they presented at the forum of the Society that 
provided an exciting new dimension to Asian studies. Sir Jones 
contemplated to publish these fruits of researches by the scholar- 
members in annual volumes for wider appreciation by the 
academic world, and the first volume of “ASIATIC RESEAR- 
CHES” came out under his own editorship in 1788, three years 
after the foundation of the Society. Sir Jones was the editor 
for the first six years i,e. upto 1794. Fourteen more volumes 
were published under the auspices of the Society upto 1 839. 


And now Cosmo Publications takes pride in bringing out 
this first authorised reprint of the “ASIATIC RESEARCHES” 
complete in 20 volumes. The wide range and variety of 
subjects dealt with in these volumes present a panoramic view 
of the civilization and culture of Asia in its different facets 
and in the different periods of history. There are no less than 
367 essays, some amply illustrated in the series of 20 volumes. 
An analysis of subjects with a select list of names of the contri- 
butors, given below, will enlighten readers about their worth. 
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SIVATHERIUM GIGANTEUM, 

A NEW FOSSIL RUMINANT GENUS 

I'ROM THE VALLEV OF THE MARKANDA, IN THE SIVA'LIK BRANCH 
OF THE Si n-HIMAXAYAN MOUNTAINS. 


By HUGH FALCONER, M. D. 

SuiKrinliHdenl Botanical Gardrn, SakarunpMrf 
AND 

Captain I*. T. CALTLEY, 

Sufierintendent, Dtnib ('anal. 


The fossil which we arc about lo dcscrilK; lonns a new accession to 
extinct Zoology. This circumstance alone woiihl give much interest to 
it. But in addition, the large size, surpassing the Rhinoceros; the family 
of Mammalia to which it belongs; and the forms of structure* which it 
exhibits ; render the Sivalheriiun one of the most remarkable of the past 
tc'iiaiits of the globe, that have hitherto been detected in the more recent 
strata. 

Of the numerous fossil mammiferous genera discovered and established 
by ('I'viER, all were confined to the Pachydermata. The species belonging 
to other families, have all their living representatives on the earth. Among 
tlic Ruininantia, no remarkable deviation from existing types has hitherto 
been discovered, the fossil l)eifig closely allied to living species. The 
isolated position, however, of the Giraffe and the Camelidae, made it 
probable, that certain genera liave become extinct, wliicli formed the 
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2 DESCRIPTION OF THE SIYATHERIUM, 

coontetmg Unks between thoee and the other genera of the ftmily , and further 
between the Ruminantia and the Pachydermata. In the Sivatherium* we 
hare a ruminant of this description connecting the Runily with the 
Pachydermata, and at the same time so marked by individual peculiarities 
as to be without an analogue in its order. 

The fossil remain of the SiTatheiium, from which our description is 
is a remarkably perfect head. When discovered, it was fortunately 
so comj^ely enveloped by a mass of stone, that although it had long been 
exposed to be acted upon as a boulder in a water course, all the more 
important parts of structure had been preserved. The block,might have 
been passed over, but for an edging of the teeth in relief from it, which 
gave promise of something additional concealed. After much labour, tlic 
hard crystalline covering of stone was so successfully removed, that the 
huge head now stands out with a couple of horns between the orbits, broken 
only near their tips, and the nasal bones projected in a free arch, high 
above the chafiBron. All the molars on both sides of the jaw are present 
and singularly perfect. The only mutilation is at the vertex of tlie 


* We hiTe Qtmed tbe IoeeU, Sivatkerium, from Siva, the HindCi god, and dijpioy 
heUiM, The SiMik or Sab-HImilayan range of hilli, ii oonsidered in the Hindu my tho- 
le^, If the L&iiah or edge of (he roof of Siva’s dwelling in the IJimdlaya, and hence they 
are called the Siva^ala or Simula, which by an eaiy transition of sound became tbe 
Smodlik of the English. The fossil hu been discovered in a tract which may be included in 
the S&MtHik nanga. and we have given the name of Sivatherium to it, to commemorate this 
remarkable formation so rich in new anqnala. . Another derivation of the name of the hills, as 
explained by the Makant or High Priest at Dthru, is as follows : 

Sewdlik, a corruption of Siva-wdtm, a name given to the tract of mountains between the 
Jumna and Ganges, from having been the residence of Iswara Siva and his son Ganb^s, who 
under the form of an Elephant had charge of the Westerly portion from the village of DudhH 
to the Jumna, which portion is also called Gmpipa, being in Hindi an £le|ihant. That 
portion Eastward from Dddhli or between that village and Baridwdr is called Jhodhar^ from 
its being the espeeial residence of Heola or Iswara Siva : the whole tract however between 
the Jumna and Ganges is called 5ttm-4ilS| or the habitation of Siva : unde der. Sinod/tA. 
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craiiium where the plane of the occipital meets that of the brow ; and 
at the muzzle which is truncated a little way in front of the first molar. 
The only parts which are still concealed, are a portion of the occipital, 
the zygomatic fossae on both sides, and the base of the cranium over the 
sphoenoid bone. 

The form of the head is so singular and grotesque that the first glance 
at it strikes one with surprise. The prominent features are — Ist, the great 
size approaching that of the Elephant : 2d, the immense developement and 
width of the cranium behind the orbits : 3d, the two divergent osseous 
cores for horns starting out from the brow between the orbits : 4th, the 
form and direction of the nasal bones, rising with great prominence out of 
the chaffron, and overhanging the external nostrils in a pointed arch : 
5th, the great massiveness, width and shortness of the face forward from 
the orbits : 6th, the great angle at which the grinding plane of the 
molars deviates upwards from tiiat of the base of the skull. 

Viewed in lateral profile, the form and direction of the horns, and the 
rise and sweep in the bones of the nose, give a character to the head widely 
differing from that of any other animal. The nose looks something like 
that of the Rhinoceros : but the resemblance is deceptive, and only owing 
to the muzzle being truncated. Seen from in front, the head is somewhat 
wedge-shaped, the greatest width being at the vertex and thence gradually 
compressed towards the muzzle ; with contraction only at two points 
behind the orbits and under the malars. The zygomatic arches are almost 
concealed and nowise prominent ; the brow is broad, and flat, and swelling 
laterally into two convexitives ; the orbits are wide apart, and have the 
appearance of being thrown far forward, from the great production 
of the frontal upwards. There are no crests or ridges* : the surface of the 
cranium is smooth, the lines are in curves, with no angularity. From the 
vertex to the root of the nose, the plane of the brow is in a straight line, 
with a slight rise between the horns. The accompanying drawings will at 
once give a better idea of the form than any description. 
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DESCRIPTION OF THE SIVATHERIUM. 


Now in clotail of individual parts ; and to commence with the most 
important and characteristic, the teeth : 

There are six molars on cither side of the upper jaw. The third of the 
series, or last milk molar, has given place to tlie corresponding permanent 
tooth, the detrition of which and of the last molar is well advanced and 
indicates the animal to have heeii more; than adult. 

The teeth are in every respect those of a ruminant with some slight 
individual peculiarities. 

The three posterior or double molars are composed of two portions or 
semi -cylinders, each ol* which incloses, when partially worn down, a double 
crescent of enamel the convexity of which is turned inwards. The last molar, 
as is normal in ruminants, has no additional complication, like that in the 
corresponding tooth of the lower jaw. The plane of grinding slopes from 
the outer margin inwards. The general form is exactly that of an ox or 
camel, on a large scale. The ridges of enamel are unequally in relief, and 
the hollows between them unequally scooped. Euc*Ii scmi-cyliuder has 
its outer surface, in horizontal section, formed of three salient knnckles, 
with two inlennediatf* sinuses; and its inner surface, of a simple arch or 
curve. But there are certain peculiarities by which the teeth difter from 
those of other niiiiiiiaiils. 

In corre8])oudence with the shortness of jaw, the width of the teeth 
is much greater in proportion to the length thsin is usual in the family : 
the width of the third and fourth molars being to the length as and 2.2 
to. 1.55 and l .tWi iiu'bes, respectively : and the average width of the whole 
series being to the length as 2. 1 3 to 1 .70 inches. Their form is h-ss ]U'isiuatic : 
the base of the shaft swelling out into a bulge or collar, from w hich the 
inner surface slojx^s outw'ard as it rises : so that the coronal becomes some- 
what contracted : in the third molar, the width at the coronal i.s 1 .93, at 
the bulge of the shaft 2.24. The ridges and hollow's on the* outer surface 
descend less upon tlie shaft, and disappear upon the bulge. There arc no 
accessary pillai*s ou the furrow of junction at the timer side. The crescentic 
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plates of enamel have a character which distinguishes them from all known 
ruminants : the inner crescent, instead of sweeping in a nearly simple 
curve, runs zig-zag-wSse in large sinuous flexures, somewhat resembling 
the form in the Elasinotherium. 

The three double molars differ from each other only in their relative 
states of wearing. The antepenultimate, being most worn, has the 
crescentic plates less curved, more approximate and less distinct: the 
penultimate and last molars are less worn, and have the markings more 
distinct. 

The three anterior or simple molars have the usual form, which holds 
in Ruminantia, a single semi-cylinder, with but one pair of crescents. The 
first one is much worn and partly mutilated : the second is more entire, 
having been a shorter time in use, and finely exhibits the flexuous curves 
in the sweep of the enamel of the inner crescent : the last one has the sim- 
ple form of the permanent tooth which replaces the last milk molar : it also 
shews the wavy form of the enamel. 

Regarding the position of the teeth in the jaw; the last four 
molars, viz. the three permanent and the last of replacement, run in a 
straight line, and on the opposite sides are parallel and equi -distant ; 
the two anterior ones are suddenly directed inwards, so as to be a good 
deal approximated. If the two first molars were not thus inflected, the 
opposite lines of teeth would form exactly two sides of a square: the 
length of the line of teeth, and the intervals between the outer sur- 
faces of the four last molars, being almost equal, viz. £>.8 and 9,9 inches 
respectively. 

The plane of detrition of the whole series of molars from rear to front 
is not horizontal, but in a slight curve, and directed upwards at a consider- 
able angle with the base of the skull : so that when the head is placed, so 
as to rest upon tho occipital condyles and the last molars a plane through 
these poilits is cut by a chord along the curve of detrition of the whole 

B 
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series of molars at an angle of about 45”. TIus is one of the marked cha* 
racters about the head : 


DIMENSIONS OF THE TEETH. Laigtk. Drfdtk. 

hchet, inchtt. 

Liiit molar right tide, — 2.55 

PoDiiltimate do 2.20 2.38 

AntrpeDQltimate do 1.08 2.20 

Lait tiiDple molar 1-55 2.24 

Second do. do 1.70 1.95 

» 

Pint do. do 1.70 1.90 

Outer Inner 
Sutfaeet. Surfaces- 

Inteml between die rarfecei of lut molar, 0.0 fi.O 

Do. do. do. third molar, O.S 5.6 

Do. do. do. leeond do B.4 4.5 

Do. do. do. firit do 6.4 9.3 

Spaee occopied by the line of molari 0.8 inehea. 


Bones of the Head and Face . — From the ago of the animal to which 
the head had belonged, the bones had become anchylosed at their commis- 
sures, so that every trace of suture has disappeared, and their limits and 
connections are not distinguishable. 

The frontal is broad and flat, and slightly concave at its upper half. 
It expands laterally into two considerable swellings at the vertex, and 
sweeps down to join the temporals in an ample curve ; and with no angu- 
larity. It becomes narrower forwards, to behind the orbits ; and then 
expands again in sending off an apophysis to join with the malar bone, 
and complete the posterior circuit of the orbit. The width of the bone 
where narrowest, behind the orbit, is very great, being 16.2 inches. Partly 
between and partly to the rear of the orbits, there arise by a broad base 
passing insensibly into the frontal two short thick conical processes. They 
taper rapidly to a point, a little way below which they are mutilated in 
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the fossil. Tbe 3 r start so erect from the brow that their axis is perpen- 
dicular to their basement : and they diverge at a considerable angle. From 
their base upwards they are free from any rugosities, their surface being 
smooth and even. They are evidently the osseous cores of two intra- 
orbital horns. From their position and size tliey form one of the most 
remarkable features in the head. The connections of the frontal are no- 
where distinguishable, no mark of a suture remaining. At the upper end 
of the bone the skull is fractured and the structure of the bone is exposed. 
The internal and outer plates are seen to be widely separated, and the 
interval to be occupied by large cells, formed by an expansion of the diploe 
into plates as in the Elephant. The interval exceeds 2} inches in the 
occipital. On die left side of the frontal, the sw'elling at the vertex, has its 
upper lamina of bone removed, and the cast of the cells exhibits a surfiuA 
of almond-shaped or oblong eminences with smooth hollows between. 

The temporal is greatly concealed by a quantity of the stony matrix, 
which has not been removed from the temporal fossa. No trace of the 
squamous suture remains to mark its limits and connection with the fron- 
tal. The inferior processes of the bone about the auditory foramen have 
been destroyed or are concealed by stone. The zygomatic process is long 
and runs forward to join the corresponding apophysis of the jugal bone, 
with little prominence or convexity. A line produced along it would pass 
in front, through the tuberosities of the maxillaries, and to the rear along 
the upper margin of the .occipital condyles. Tlie process is stout and 
thick. The temporal fossa is very long and rather shallow- It does not 
rise up high on the side of the cranium ; it is overarched by the cylinder- 
like sides of the frontal bone. The position and form of the articulating 
sur&ce with the lower jaw are concealed by stohe which has not been 
removed. 

There is nothing in the fossil to enable us to determine tlie form 
and limits of the parietal bones: the cranium being chiefly mutilated 
in the region which they occupy. But they appear to have had the 
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saaie form and character as in the ox : to hare been intimatdy united with 
the occipitals, and to have joined with the frontal at the upper angle 
of the skull. 

The form and characters of the occipital are vary marked. It occu- 
pies a large space, having width proportioned to that of the frontal, and 
considemble height. It is expanded laterally into two aim, which com- 
mence at the upper margin of the foramen magnum and proceed upwards 
and outwards. These alse are smooth, and are hollowed out downwards and 
outwards from near the condyles towards the mastoid region of the tem- 
poral. Their inner or axine margins proceed in a ridge arising from the 
border of the occipital foramen, diverging from each other nearly at right 
angles, and enclose a large triangular fossa into which they descend 
abruptly. This fossa, is chiefly occupied by stone in the fossil, but it does 
not appear shallow, and seems a modification of the same structure as in 
the Elephant. There is no appearance of an occipital crest or protulie- 
rance. -The bone is mutilated at the sides towards the junction witli the 
temporals. Both here and at its upper fractured margin its structure is 
seen to be formed of large cells with the diploe expanded into plates, and 
the outer and inner laminae wide apart. This character is very marked 
at its upper margin, where its cells appear to join on witli those of the 
frontal. The condyles are very large and fortunately very perfect in the 
fossil, the longest diameter of each is 4.4 inches, and the distance measured, 
across the foramen magnum, from their outer angles, is 7.4 inches : dimen- 
nons excee^ng those of the Elephant. Their form is exactly as in the 
Ruminantia, viz. their outer surface composed of two convexities meeting 
at a rounded angle : one in the line of the long axis stretching obliquely 
backwards from the anterior border of the foramen magnum ; on tlie other 
forwhrds and upwards from the posterior margin, their line of commissure 
being in the Erection of the transverse diameter of the foramen. The lat- 
ter is also of large size, its antero-posterior diameter being 2.3 inches, and 
the transverse ^ametcr 4.6 mc\ies. T\te\atge iraveoiaons ei X\\e fomnen 
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and condyles most entail a corresponding developement in the vertebrae, 
and modify the form of the neck and anterior extremities. 

The Bphen'^ 'dftl bone, and all the parts along the base of the skull from 
the occipital foramen to the palate are either removed or so concealed by 
stone as to give no characters for description. 

The part of the brow from which the nasal bones commence is not 
distinguishable. The suture connecting them with the Irontal is com- 
pletely obliterated : and it is not seen whether they run up into a sinus 
in that bone, or how they join on with it. Between the horns there is a 
rise in the brow, which sinks again a little forward. A short way in 
advance of a line connecting the anterior angles of the orbits, there is 
another rise in the brow. From this point, which may be considered their 
base, the nasal bones commence ascending from the plane of the brow, 
at a considerable angle. They are broad and well arched at 'their base, 
and proceed forward with a convex outline, getting rapidly narrower, to 
terminate in a point curved downwards, which overhangs the external 
nostrils. For a considerable part of their Icngtii they are joined to the 
maxillartes : but forwards from the point where they commmice narrow- 
ing, their lower edge is free and separated from the maxillaries by a wide 
sinus ; so that viewed in lateral profile their form very much resembles 
the upper mandible of a hawk, detached from the lower. Unluckily in 
the fossil, the anterior mar^ns of the maxillaries are mutilated, so that 
the exact length of the nasal bone tliat was free from connection with tliem 
cannot be determined. As the fossil stands, about four inches of the lower 
edge of the nasals, measured along the curve, are free. The same mutila- 
tion prevents its being seen how near the incisives approached the nasals, 
with which they do not appear to have been joined. This point is one of 
great importance, from tlie structure it implies in the soft paHs about the 
nose. The height and form of the nasal bones, are the most remarkable 
feature in the head : viewed from above they are seen to taper rapidly from 
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a biMd bate to a shaip point ; and the vertical height of thev most con* 
vex part above the brow at their base, is inches. 

The form of the maxillaries is strongly marked in two respects : 
1st, their shortness compared with their great width and depth : 2d, in the 
upward direction of the line of alveoli from.the last molar forwards, giving 
the appearance (with the licence of language intended to convey an idea 
of resemblance without implying more) as if the face had been pushed 
upwards to corTespwd with the rise in the nasals ; or fixed on at an angle 
with the base of the cranium. The tendency to shortness of the jaw was 
observed in the dimensions of the teeth, the molars being compressed, and 
their width exceeding their length to an extent not usud in the Ruminan- 
tia. The width apart, between the maxillaries, was noticed before ; the 
intenral, between the outer surfaces of the alveoli, equalling the space in 
length occupied by the line of molars. The cheek tuberosities are very 
large and prominent, their diameter at the base being 2 inches and the 
width of the jaw over them being 12.2 inches, whereas at the alveoli it is 
but 9.8 inches. They are situated over the third and fourth melais ; and 
proceeding up Scorn them towards the malar, there is an indistinct ridge on 
the bone> The infra-orbitary foramen is of large size, its vertical diameter 
being l.f inch; it is jdaced over the first molar as in the ox and deer tribe. 
The muzzle portion of the bone is broken off at about 2.8 inches from the 
1st molar, from the alveolar margin of which, to the surface of the diastema, 
thero is an abrupt sink of 1.7 inch. The muzzle is here contracted to S.8 
iBches, and foewaedaat the truncated part to about 4.1. The palatine arch 
is convex from rear to front, and concave across. Na*trace of the palatine 
foramina romains, nor of the suture with the proper palatine bones. The 
sphoeno-palatine apophyses and all back to the foramen magnum* are 


* With the exception of a portioo of the baeUuy rofioD, which mowblei that of the 
Roninuite. 
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dther remoTfld or concealed in stone. In front, the mutilation of the bone, 
at the muszle, docs not allow it to be seen, how the incisive bones were 
connected with the maxillaries : but it appears that they did not reach so 
high on the maxillaries as the union of the latter with the nasals. Hie 
same cause has rendered obscure the connections of the maxillaries with 
the nasals, and the depth and size of the nasal echancrure or sinus. 

The jugal bone is deep, massive and rather prominent. Its lower 
border falls off abruptly in a hollow descending on the maxiUaries : the 
upper enters largely into the formation of the orbit. The posterior orbital 
process unites with a corresponding apophysis of the frontal to complete the 
circuit of the orbit behind. The zygomatic apophysis is stout and thick, 
and rather flat. No part of the arch, either in the temporal or jugal 
portions is prominent : the interval between the most salient points heipg 
greatly less than the hind part of the cranium, and slightly less than tho 
width between the bodies of the jugals. 

The extent and form of the lachrymals, cannot be made out, as there 
is no trace of a suture remaining. Upon the fossil, the surface of the la., 
chrymary region passes smoothly into that of the adjoining bones. Thme is 
no perforation of the lower and anterior margin of the orbit by lachrymary 
foramina, nor any hollow below it indicating an infra-orbital or lachrymary 
sinus. It may be also added, what was omitted before, that there is ne 
trace of a superciliary forameh upon the frontal. 

The orbits are placed far forwards, in consequence of the great pro- 
duction of the cranium upwards, and the shortness of the bones of the face. 
Hieir position is also rather low, their centre being about 3.C inches below 
the plane of the brow. From a little injury done in chisseling off the stone, 
the form or circle of die different orbits does not exactly correspond. In 
the one (ffthe left side, which is the more perfect, the long axis makes a 
small angle with that of the plane of the brnw’ : the antero-posterior dia- 
meter is 3.3 inches, and the vertical 2.7 inches. There is no prominence 
or inequality in the rim of the orbits, as in the Ruminantia. The plane 
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of the rim is very oblique : the interval between the upper or fiontal mar- 
gins of the two orbits being 12.2 inches, and that of the lower or molar 
maigin 16.2 inches. 

•BIMENSIOIfS OF THE SKULL OF THE SIVATHERIUM GIGASTEUM. 

Eng. Incket. Metres, 

Trom the anterior margin of the foramen magnum to the aWeolua of 1st molar, .. 18.86 .478 


Trom do. to the truncated extremity of the muzzle, 20.0 .6208 

Prom do. to the posterior margin of the last molar, 10.3 .202 

From tho tip of the nasals to the upper fractured margin of the cranium, ....«• 18.0 .4608 

From do. do. to do. along tho curve, 10.0 .4822 

From do. do. along the curve, lo where the nasal arch begins to rise from the 

brow 7.8 .198 

From the latter iioint to llie fractured margin of the cranium, 1 1.2 .284 

From the tip of the nasals to a chord across the lips of the horns, 8.5 .216 

From the anterior angle, right orhit, to the first molar, 0.0 .251 

Froiii the posterior do. do. to the fractured margin of the cranium, 12.1 .3076 

IVidtli of cranium at the vertex (inulilation at left side restored), about 22.0 .560 

Do. between the orbits, upper borders, 12.2 .3006 

Jlo do. lower horder.s, 10.2 .4108 

Do. behind the orbits at the contrarlioo of the frontal, 14.0 .3706 

Do. between the middle of the zygomatic arches, 10.4 .4108 

Do. between the bodies of the malar bones. 1G.G2 .122 

Do. base of the skull behind the mastoid processes (mutilated on both sides,) •« 10.6 .108 

Do. between the cheek tuberosities of the maxillaries, 12.2 .3006 

Do. of muzzle portion of tlic inaxillaries ia front of the first molar, 5.8 .140 

Do. of do. where truncated (partly restored,) 4.1 .104 

Do. between the outer surfaces of the horn.s at their base, 12.5 .312 

Do. ..do do fractured tips of ditto, 1:1.05 .347 

perpendicular from u chord across tips of do. to the brow, 4.2 .106 

Depth from the convexity of the occipital condyles to middle of frontal behind 

the horns 11.0 3r>2 

Do from the body of the sphnenoidal to do. between the iiorns, 0.04 ^ 

Do. from middle of the palato between the 3d and 4tb molars do. at root of the 

nasals, 7.52 .102 

Do. from posterior surface last molar to extremity of the nasals, 13.0 .331 

Do. from grinding surface penultimate molar to root of the nasals 10.3 .282 

Do. from the convexity near the tip of the nasals to the palatial surface in front 

of the first molar, .14 


* To facilittite comparison with the large animals described in C Wien's Ossemens 
FoMiies, the dimensions are also given in French measure. 
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En^, Inchet. Mkhn, 

Depdi from middle of the alt of (he occipital to the swell at yertei of frontal, . • B.98 4(28 


Do. from inferior margin of the orbit to grinding surface 5th molar, 7.3 .loO 

Do. from the grinding surface lat molar to edge of the palate in front of it, .... 2.0 .006 

Space frOtai the anterior angle of orbit to tip of the nasals, 10.2 .2595 

Antero-posterior diameter left orbit, 8.3 .084 

Vertical do. do 2.7 .0605 

Antero-posterior diameter of the foramen magnum, 2.3 .068 

Transverse do. do.»«.« 2.0 4)08 

Long diameter of each condyle, • . • 4.4 .112 

Short or transverse do. of do. ••• 2.4 .0003 


Interval between the external angles of do. measured across the foramen f •••>«• 7.4 .186 

Among a quantity of bones collected in the neighbourhood of the spot 
in which the .skull w^as found, there is a fragment of the lower jaw of a 
very large ruminant which we have no doubt belonged to the Sivatheriuni ; 
and it is even not improbable that it came from the same individual with 
the head described. It consists of the hind portion of the right jaw broken 
off at the anterior third of the last molar. The coronoid apophysis, the 
condyle, with the corresponding part of the ramus, and a portion of the 
angle are also removed. The two posterior thirds only, of the last molar, 
remain ; the grinding surface partly mutilated, but sufficiently distinct to 
show the crescentic plates of enamel, and prove that the tooth belonged to 
a ruminant. The outline of the jaw in vertical section, is a compressed 
ellipse, and the outer surface more convex than the inner. The bone 
thins off, on the inner side towards the angle of the jaw, into a large and 
well marked muscular liullow : and running up from the latter, upon the 
ramus towards the foramen of the artery there is a well defined furrow, as 
in the Buminantia. The surface of the tooth is covered with very small 
rugosities, and striae, as in the upper molars of the head. It Imd been 
composed of three semi-cylinders, an is normal in the family, and the 
advanced state of its wearing proves the animal from which it proceeded 
to have been more than adult. 
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The form and 1 dative proportions of the jaw agree very closely with 
those of the corresponding parts of a buffalo. The dimensions compared 
with those of the buffalo and camel are thus : 


Depth of the jaw from the alvbolus last molar, •• 

Sivatherium, 

• ••• 4.0o inch. 

2.6S ineb. 

Cdmel 
2.70 inch. 

Greatest thickness of do 

.... 2.3 

1.05 

1.4 

IVidth of middle of last molar 

• •a. I.«i5 

0.64 

0.76 

Length of posterior 2-3d of do 

.... 2.15 

0.05 

1.15 


No known ruminant, fossil or existing, has a jaw of such large size ; 
the average dimensions above given being more than double those of a 
Buffalo, which measured in length of head 1!).2 inches (.489 metres) ; and 
exceeding those of the corresponding parts of the Rhinoceros. We have 
therefore no hesitation in referring the fragment to the Sivatherium 
Giganteum. 

The above comprises all that we know regarding the osteology of the 
head from an actual examination of the parts. We have not been so for- 
tunate hitherto, as to meet with any other remain, comprising the anterior 
part of the muzzle either of the upper or lower jaw.* Wc shall now pro- 
ceed to deduce the form of the deficient parts, and the structure of the 
head generally, to the extent that may be legitimately inferred, from the 
data of which we are in possession. 

Notwithstanding the*, singularly perfect condition of tlie head, for an 
organic remain of such enormous size, we cannot but regret the mutilation 


* In ft note reeeived from Captain C ah tl 6Y while this paper is in the press, that gen- 
tleman mentions the discovery of a portion of the skeleton of a Sivatherium in another part of 
the hills : See Journal As, Soc, Voi JV, “ Daring my reoent trip to the Siwdliks near tlie 
PinjAr valley, the Held of Messrs. Baker and Durand’s labours, 1 regretted much my inabi- 
lity to obtain the dimensions of one of the most superb fossils 1 suppose that ever was found. 
It was unfortunately discovered and excavated by -a party of work people employed by a gen- 
tleman w^tli whom I was iinacf]nainted, and although I saw the fossil when in the rock, 1 was 
prevented from getting the measurements afterwards. This specimen consisted of the femur 
and tibia, with the tarsal, metatarsal, and phalanges of our Sivatherium.” It is much to be 
regretted that such an opportunity should have been lost of adding to the information already 
acfiuired of this new and gigantic Ruminant.— Sec. 
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at the drazzle and vertex, ae it throws a doubt upon some vei^ interesting 
points of structure in the Sivatherium: l8t,the presence or absence of 
incisive and canine teeth in the ijpper jaw, and their number and character 
if present ; 2d, the number and extent of the bones which enter into the 
basis of the external nostrils ; and 3d, the presence or absence of two horns 
on the vertex, besides the two intra-orbital ones. 

Regarding the first point, we have nothing sufficient to guide us with 
certainty to a conclusion, as there arc ruminants both with and without 
incisives and canines in the upper jaw ; and the Sivatherium differs most 
materially in structure from both sections. But there are two conditions 
of analogy which render it probable that there were no incisives. In all 
ruminants which have the molars in a contiguous and normal series, and 
which have horns on the brow, there are no incisive teeth. In the Camel 
and its congeners, where the anterior molars is unsynuuetrical and separat- 
ed from the rest of tlic series by an interval, incisives are present in tlie 
upper jaw. The Sivatherium had horns, and its molars were in a conti- 
guous series ^ it is therefore probable that it had no incisives. Regarding 
the canines there is no clue to a conjecture, as there are species in tlie same 
genus of ruminants both with and without them. 2. The extent and 
connections of the incisive bones are points of great interest, from the kind 
of developement which they imply in the soft parts appended to them. 

In most of the horned ruminantia, the incisives run up by a narrow 
apophysis along the anterior margins of the maxillary bones, and join on 
to a portion of the sides of the nasals ; so that the bony basis of the exter- 
nal nostrils is formed of but two pairs of bones, the nasals and the mcisives. 
In the Camel, the apophyses of the incisives terminate upon the maxilla- 
ries without reaching the nasals, and there are three pairs of bones to the 
external nostrils, the nasals, maxillaries and incisives. But neither in 
tlie homed ruminants, nor in the Camel and its congeners, do the bones of 
the nose rise out of the plane of the brow with any remarkable degree of 
saliency, nor are their lower margins free to any great extent towards the 
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apex. They are long slips of bone, with nearly parallel edges, running 
between the upper borders of tlie maxillaries, and joined to the ascending 
process of the incisive bone, near their extremity, or connected only with 
the maxillaries ; but in neither case projecting so as to form any consider- 
able ru-entering angle, or sinus, with these bones. 

In our fossil, the form and connections of the nasal bones, are very 
different. Instead of running forward in the same plane witli the brow, 
they rise from it at a rounded angle of about 130”, an amount of saliency 
M'ithout example among niininants, and exceeding what holds in the Rhi- 
no<!ero8. Tapir, and Palaiolheriuin, the only herbivorous animals M'itli this 
sort of structure. Instead of Ijt'ing in nearly parallel slips, they are broad, 
and well arched at tlieir base, and < ouverg<; rajudly to a sharp tip w hich is 
hookt‘d downwards (,ver-arcbiiig the, external nostrils. Along a consider- 
able portion of their length they are unconnected with the adjoining bones, 
their lower margins Innng free and so wide apart from the maxillaries, as 
to leave a gap or sinus of coiisidt rable length and depth in the bony 
parietes of the nostrils. The exact exttmt to v. hicli they tire free, is un- 
luckily not siiown iu tlie fossil, as the anterior margin of the maxillaries is 
multlaied on both sides, and the eoiineetion wilii the iiicisires de.slroyed. 
But the nasal bones slioot forward beyond the mutilated rdpe of ilie 
juaxillariivs, this circuit stances, together witli their will defined outliiu^ and 
symnu try on both sides of the fossil, and their rapid coiivergeiicc to a point 
with some eoinexiiy, leaves not a doubt that Ibt y wfTe. free to a great 
extent and uiK oniicctc'd with the incisives. 

Now to detenniiie iIh' eouditions in th<e flesliy parts, whieli the struc- 
tiir(‘ in i1j(‘ ]>ony parietes of the nostrils entails. 

The analogies are lo be sought for in tlicruiniiiantiaaiul paehydermata. 

The remarkable salienc v of the bones of the nose in the Sivatherium, 
has no parallel, in known niininants, to guidons; and the connection of the 
nasals with the incisives, or the reverse, does not imply any important 
difference in structure in the family. In the Bovine section, the Ox and 
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the Buffalo hare the nasals and incisives connected : whereas they are 
Separate in the Y&k* and Aurochs. In the Camel, they are also separate, 
and this animal has greater mobility in the upper lip than is found in other 
ruminants. 

In the Pachydermata, both these conditions of structure are present 
and wanting, in different genera ; and their presence or absence is accom- 
panied with very important differences in the form of the corresponding 
soft parts. It is therefore in this family that we are to look for an explana- 
nation of what is found in the Sivatherium. 

In the Elephant and Mastodon, the Tapir, Rhinoceros and Paleeothe* 
rium there are three pairs of bones to the external nostrils ; the nasals, the 
maxillaries and incisives.t In all these animals, the upper lip is highly 
developed, so as to be prehensile as in the Rhinoceros, or extended into a 
trunk as in the Elephant and Tapir ; the amount of developement being 
accompanied with corresponding difference in the position and form of the 
nasal bones. In the Rhinoceros they are long and thick, extending to 
the point of the muzzle, and of great strength to support the horns of the 
animal : and tiie upper lip is broad, thick and very mobile, but little elon- 
gated. In the Elephant they are very short, and the incisives enormously 
developed for the insertion of the tusks, and the trunk is of great length. 
In the Tapir they are short and free except at the base, and projected high 
abuve the maxillaries ; and the structure is accompanied by a well deve- 
loped trunk. In the other pachydt^rmatous genera, there are but two 
pairs of bones to the external nostrils, the nasals and the incisives : the 
latter running up so as to join on with the former ; and the nasals, instead 
of being short and salient, with a sinus laterally between them and the 
maxillaries, are long and run forward united to the maxillaries, more or 
less resembling the nearly parallel slips of the Ruminantia. Of this genera 


* Cuvier. Ossement Fossiles, tome it. p. 131. 
t Cuvier. Oafemeiie Fotsilee, tome iii, p. 20, 

£ 


18 DE8CBIPTI0N OF THE SIVATHEBIUH. 

th* hone has the upper lip endowed with - considerable mobility ; and the 
bwer end of the nasals is at the same time free to a small extent. In all 
the other genera, there is nothing resembling a prehensile organ in the 
upper lip. 

in the Sivatherium, the same kind of structure holds, as is found in 
the Pachyderrasta with trunks. Of tliese it most nearly resembles the Tapir. 
It diffen chiefly in the bones of the nose being laiger and more salient 
from the Chaffron ; and in there being less width and depth to the naso- 
maxillary sinus, than the Tapir exhibits. But as the essential points of 
structure are alike in both, there is no doubt that the Sivatherium was 
invested witli a trunk like the Tapir. 

This conclusion is further borne out by other analogies although more 
indirect than that aflbrded by the nasal bones. 

1st. — Tlie large size of the iufra-orbitary foramen. In the fossil the 
exact dimensions are indistinct, from the margin having been injured in the 
chisseling off of the matrix of stone : tlie vertical diameter we make out to 
be 1,2 inch, which perhaps may be somewhat greater than the truth : but 
any thing approaching this size, would indicate a large nerve for trans- 
mission and a highly developed condition of the upper lip. 

2d. — ^The external plate of the bones of the cranium is widely separated 
from the inner, by an expansion of the diploe into vertical plates, forming 
large cells, as in the cranium of the Elephant : and the occipital is expanded 
lat^lly into aUe, with a considerable hollow between, as in the Elephant. 
Both these conditions are modifications of structure, adapted for supplying 
an extensive surface for muscular attachment, and imply a thick fleshy 
neck, with I'mited range of motion; and, in more remote nequence, goto 
prove the necessity of a trunk. 

3d. — ^The very large size of the occipital condyles, which are greater 
both in proportion and in actual measurement than those of the Elephant, 
tlie interval betwemi their outer angles, taken across the occipital foramen, 
being 7.4 inches. The atlas, and the rest of the series of cervical vertebrae. 
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must hare been of proportionate diameter to receive and sustain the con^ 
dyles, and surrounded by a large mass of flesh. Both these circumstances 
would tend greatly to limit the range of motion of the head and neck. But 
to suit the herbivorous habits of the animal, it must have had some othei 
mode of reaching its food ; or the vertebrse must have been elongated in a 
ratio to their diameter sufficient to admit of free motion to the neck. In 
the latter case the neck must have been of great length, and to support it 
and the load of muscles about it, an immense developement would be requir- 
ed in the spinal apophysis of the dorsal vertebroe, and in the whole anterior 
extremity, with an unwieldy form of the body generally. It is therefore 
more probable that the vertebrae were condensed as in the Elephant, and 
the neck short and thick, admitting of limited motion to the head : circum- 
stances indirectly corroborating the existence of a trunk. 

4th. — ^The face is short, broad and massive, to an extent not found in 
the Ruminantla, and somewhat resembling that of the Elephant, and suita- 
ble for the attachment of a trunk. 

Next with regard to the horns — 

There can be no doubt, that the two thick short and conical processes 
between the orbits, were the cores of horns, resembling those of the Bovine 
and Antilopine sections of the Buminantia. They are smooth, and run 
evenly into the brow without any burr. The horny sheaths which 
they bore, must have been straight, thick, and not much elongat- 
ed. None of the bicorned Ruminantla have horns placed in the same 
way, exactly between and over the orbits : they have them more or 
less to the rear. The only ruminant which has horns similar in posi- 
tion is the four-homed Antelope* of Hindustan, which diflers only 
in having its anterior pair of horns a little more in advance of 
the orbits, than occurs in the Sivatherium. The correspondence of the 


The Tetraeerut or Antilope Qmadrieomii end Ckekara of aothore. 
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two at once suggests the question, “ had the SiTatherinm also two additional 
horns on the vertex ?” The cranium in the fossil is mutilated across at the 
vertex, so as to deprive us of direct evidence on the point, but the following 
Toasons render the supposition at least probable: 

1st. — As above stated, in the bi-cavicomed Ruminantia the osseous cores 
are placed more or less to the rear of the orbits. 

2d. — In such known species as have four horns, the supplementary 
pair is between the orbits, and the normal pair well back upon the frontal. 

3d. — In the Bovine section of Rummantia, the frontal is contracted 
behind the orbits, and upwards from the contraction it is expanded again 
into two swellings at the lateral angles of the vertex which run into the 
bases of t}ie osseous cores of the horns. This conformation does not exist 
in such of tlie Ruminantia as want horns or as have them approximated on 
the brow. It is present in the Sivatherium. 

On either supposition, the intra-orbitary horns are a remarkable fea- 
ture in the fossil : and if they were a solitary pair on the head, the struc- 
ture, from their position, would perhaps be more singidur, than if there 
had been two additional horns behind. 

Now to estimate the length of the deficient portion of the muzzle, and 
the entire length of the head 

In most of the Ruminantia where the molars are in a contiguous unin- 
terrupted series, the intervjil from the first molar to the anterior border of 
the incisive bones is nearly equal to the space occupied by the molars ; in 
some greater, in some a little less, and generally the latter. In other Rumi- 
naiitia such as the Camelidse, where -the anterior molars are insymmetrical 
with the others, and separated from them by being placed in the middle of the 
diasteme this ratio does not hold ; the space from tlie first molar to the mar- 
gin of the incisives being less than the line of molars. In the Sivatherium 
the molars are in a contiguous series, and if on this analogy we deduce the 
length of the muzzle, we get nearly 10 inches for the space from the first 
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molar to the point of the incisives ; and 28.85 inches for the whole length 
of the head, from the border of the occipital foramen to the margin of the 
incisives ; these dimensions may be a little excessive, but we believe them 
not to be far out, as the muzzle would still be short for the width of the 
face, in a ruminant. 

The orbits next come to be considered. The size and position of the 
eye form a distinguishing feature between the Ruminantia and the Pachy- 
dennata. In the former it is large and full, in the latter smaller and sun- 
ken ; and the expression of the face is more heavy in consequence. In the 
Sivatherium the orbit is considerably smaller in proportion to the size of the 
head than in existing ruminants. It is also placed more forward in the face, 
and lower under the level of the brow. The rim is not raised and promi- 
nent as in the Ruminantia, and the plane of it is oblique ; the interval be- 
tween the orbits at their upper margin being 19.2 inches, and at the lower 
18.2 inches. The longitudinal diameter exceeds the vertical in the ratio 
of 5 to 4 nearly, the long axis being nearly in a line from the naso-maxil- 
lary sinus across the hind limb of the zygomatic circle. From thf‘ above 
we infer that the eye was smaller and less prominent than in existing rumi- 
nants : and that the expression of the liicc was heavier and more ignoble, 
although less so than in the Pachydermata, excepting the horse ; also that 
the dinjction of vision was considerably forwards as w ell as lateral, and that 
it was cut off, towards the rear. 

This closes what we have been led to infer regarding the organs of the 
head. With respect to the rest of the skeleton, we have nothing to offer, as 
we arc not at present possessed of any other remains which we can with 
certainty refer to the Sivatherium.* Among a quantity of honest collected 
from the same neighbourhood with the bead fossil, there are three singularly 

* See Note to ptge 17 . Sbc. 

t We note here every perfect eerricil TertebrB,of e Ruminint in oarpoeieNion, which mut 
hare belonged to en tnimal of proportione eqnel to that of the Sifatheriam, but from certam 

F 
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perfect specimens of the lover portions of the extremities of a large mmi- 
nant, belonging to three legs of one individual. They greatly exceed the 
size of any known rumibant, and excepting the Sivatherium Giganteum, 
there is no other ascertained animal of the order, in our collection, of propor- 
tionate size to them. We forbear from further noticing them at present, as 
they appear small in comparison for our fossil : and besides, there are indi- 
cations in our collection, in teeth and other remains, of other large rumi- 
nants, different from the one we have described. 

The form of the vertehrse and more especially of the carpi and tarsi, are 
points of great interest, to be ascertained ; as we may expect modifications 
of the usual type adapted to the large size of the animal. From its bulk and 
armed head, few animals could be strong enough to contend with it, and we 
may expect that its extremities were constructed more to give support, than 
for rapidity of motion. But, in the rich harvest which we still hope to reap 
in the valleys of the Markanda, it is probable that specimens to illustrate 
the greater part of the osteology of the Sivatherium will at no very distant 
period be found. 

The structure of the teeth suggests an idea regarding the peculiarities of 
the herbivorous habits of the animal. In the description it was noticed that the 
inner central plate of enamel ran in a flexuous sweep, somewhat resembling 
what is seen in the Elasmotherium, an arrangement evidently intended to 
increase the grinding power of the teeth. It may hence be inferred, that 
the food of the Sivatherium was less herbaceous than that of existing 
homed ruminants, and derived from leaves and twigs: or that as in the 
horse, the food was more completely masticated, the digestive organs less 
complicated, the body less bulky, and the necessity of regurgitation from 
the stomach less marked than in the present Buminantia. 


elmwten, w» m incliMd to nipeot that it is allied to some other gigantie species of Rnmi- 
asBt, of the existeDce of which we have already a tolerable eertainty. Of the existenee of the 
Elk, and a speoits of Camelidse, LiSnt. Bzkbb of the Engineers hu shewn us ample proof. 
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The fidkwiiig di-wmione oootraited with those of the Elephant and 
Rhinocoras, will elTord a tolerably accnrate idea of the size of the Siva- 
therinm. They are characteristic although not numerous 


From mtrgin of fortman mtgnnm to the fint moltr^ 

Indimn l-homed 
BUpktoki, Sivatherivm. ithinoeeroi. 
.. 23.10 inch. 18.85 inch. 84.9 inch. 

Greateit width of the ortniom, 

.. 26.0 

22.0 

18.06 

Do. do. of face between the malar boBec». . ». 

s. 18.6 

10.02 

VLW 

0.20 

1UI6 

Greateit depth of the ikull, •••••s 

17 80 

Long diameter of the foramen magnum, 

.. 2.66 

2.0 


Short do. do. do....... >> 

• • 2.4 

ft 9 

1.6 




Arerage of the abofe, 

... 15.06 

13.W 

10.22 


If the view which we have taken of the fossil be correct, the Sivathe* 
rium was a very remarkable animal, and it fills up an important blank in the 
interval between the Ruminantia and Pachydermata. That it was a rumi- 
nant, the teeth and horns most clearly establish ; and tlie structure which 
we have inferred of the upper lip, the osteology of the face, and the size 
and position of the orbit, approximate it to the Pachydermata. The circum- 
stance of any thing approaching a proboscis is so abnormal for a ruminant, 
that at the first view, it might raise a doubt, regarding the correctness of 
the ordinal position assigned to the fossil : but when we inquire further, 
the difficulty ceases. 

In the Pachydermata, there are genera with a trunk,* and others with- 
out a trace of it. This organ is therefore not essential to he constitution 
of the order, but accidental to the size of the head, or habits of the animal 
in certain genera. Thus in the Elephant, nature has given a short neck 
to support the huge head, the enormous tusks and the large grinding 
apparatus of the animal; and by such an arrangement, the construction of 
the rest of the frame is saved from the disturbance which a long neck would 
have entailed. But as the lever of the head became shortened, some other 
method of reaching its food became necessary; and a trunk was appended to 
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the mouth. We have only to apply analogous conditions to a rnminant, and a 
trunk is equally required, in fact, the Camel exhibits a rudimentary form 
of this organ, under different circumstances. The upper lip is cleft ; each 
of the dirisions is separately moreable and extensible, so as to be an excellent 
organ of touch. 

The fossil was discovered near the Markanda river, in one of the 
small valleys which stretch between the Kyhrda-dun and the valley of Pin- 
jbr in the Sivdlik or Sub-himalayan belt of hills, associated with bones of 
the fossil Elephant, Mastodon, Rhinoceros, Hippopotamus, &c. So far as 
our researches yet go, the Sivatherium was not numerous. Compared with 
the Mastodon and Hippopotamus, (H. SivAlensis^ Nobis^ a new species 
characterized by having six incisors in either jaw) it was very rare. 


Northern Dodb, September 15, 1835. 
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NOTE 

ON THE 

FOSSIL CROCODILE, 

OF THE 

SIVALIK HILLS. 


Bv Captain P. T. CAUTLEY, 

Superintmdentt Doit 


Of the skulls of the existing Crocodile from which the measanments 
accompanying this note have been taken, one belongs to an animal 7 teet 
long of which we have the perfect skeleton ; and the other waa stated by 
the person from whom it was procured, to have bdonged to an a nim al of 
IS feet : we have a correction however in the smaller specimen, which 
was carefully measured ; and taking this as a type, the animals being of the 
same species (C. Bipareahu, Cuvier), a mean of four measurements gives 
us a length of 132.09 inches, or 11 feet .09 inches, for the latter. In fixing 
this specimen as belonging to an animal of 1 1 feet, we shall not therefore 
be far from the truth. 

There is so much difference in the few comparative measurements that 
we have been able to obtain of the fossil, with these two skulls, that it is 
hardly possible to take any proportion of the existing animal as a guide to 
that of the fossil : the measurements taken separately would in some cases 
reduce our fossil to that of an animal of 1 1 feet, with distinct ocular proof 

to the contrary ; in others the fossil animal would be 17 feet long, which 

0 
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may probably be Mmewhere oem the actual size : while an aaaomption 
of SO feet would be extending the dimenaiona to their utmoat limit, our 
eatimate being guided by the proportiona of the apeciea now exiating in our 
rirera. 

The foaaila from which th§ meaaurementa were taken, conaist of two 
very perfect fragmenta ; firat, the anterior portion of the dtull of a large and 
adult animal, the poaterior part from the palatal ainua being wanting ; in 
thia the front of the lower jaw conaiating of the left dental from the lat to the 
8th tooth, and of the right from the lat to the 4th ia fixed— the fiagmenta>of 
the upper and lower jaw being united : a point proving that some at least 
of these remains were inhumed before the disintegration of the muscles and 
integument connecting them ; and secondly, the posterior part of the skull, 
from the occipital to the front of the orbits, of an adult but of a smaller 
animal than the preceding. 

The 4th tooth in each side of the lower jaw being received into a 
groove into the upper— the form and size of the cranial foramina, together 
with those of the protuberances and indentations of the muzzle, place our 
fossil amoiigst the true Crocodiles, the species being aUied to Cuvier’s 
Biporcatus, or the Crocodile, “ a deux orrHes” now existing in these rivers. 

The following measurements will facilitate the reference to Cuvier’s 
Ossemens fossiles ; and be perhaps of still further use in providing the 
means for general reference on points relating to the existing Crocodile. 


JOimenMunu of SkmU-^wpfer jcv— 
nuwnber of teeth 38. 

ExutiM§ Crocodile, 

Fottil. 

11 Foot hog. j 

7 Feei hog. 

locket. 

ilfefret. 

inehet. 

Metrct. 

Inehet. 


Length from point of mnisle to poiterior extremi- 




1 

■ 


ty or mrgin of occipitil condyle, 

17.1 


11.3 

0.286 



Breadth on the temporel bonea at the articulation 


■ 





a itb loarer jaw, 

11.2 

BEIl 

6.7 

0.170 


— 

Ditto between the moat prominent poiota of the 







alveoli of thelOtb tooth, 

6.1 

0.260 

6.0 

0.126 


— 

Ditto between ditto ditto 10th ditto, 

6.7 


4.2 

0.107 

9.2 

0.284 

Ditto between ditto ditto 4th ditto 

4.7 


2.7 


6.0 

0.162 

Length of intermaxilliriea on antnre Mow,.*.. 

S.2 


2.46 


4.8 

0.109 

Ditto of msillnriea ditto,. 

3.2 


2.4 

0.060 1 

3.8 

0.096 
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JNtnwniiaf «]qMr 


Lrailh of ptlAtina Wnti cm suture below«.«..*. i 

Ditto ofs^eBoid ditto,*. 

EAtmse breadth aeroas the pterygoid apophyses 

' of spbeaeid 

Leagth froto rant of mmasle to aatorior of orbit 
Ditto ditto to ditto of la^ryiaal bone. 
Breadth of the frontal bone on its jnnetioo with 

laehrysial, 

Ditto on the poetorior firontab at their junction 

with thenuwtoid bones 

Length of eatemal nostril or nasal aperture, . . 

Breadth of ditto ditto, 

Length of crotaphite foramina or those bonndetl 
by the poster, frontal, mastoid and parietal 

bones, 

Breadth of ditto ditto ditto ditto «..*• 

Breadth of occipital condyle, 

Ditto of occipital foramen, 

Depth of ditto, 

Diameter of 4th tooth upper jaw at its alveolus, 

Ditto 10th ditto ditto, 

Length from point of muzale to maxillary extre- 
mity of palatine hone, 

Breadth of intermsxillaries on suture.; i.e. be- 
tween nasal aperture and point of mossle,*... 
Width between grooves on upper jaw for receiv- 
ing the 4th lower teeth, 

Lower jaw^number of ieeik 30. 

Length from muxxle to posterior extremity of 

articular bone, ......... 

Extreme breadth at the articular, bone, 

Broadth at the oval aperture formed by the junc- 
tion of the three bones, 

Greatest depth of jaw, 

Length of symphisis 

Depth of jaw between 8tb and 8th tooth, .•*.«. 
Length of oral aporturo at the posterior extremi- 
ty of dental bone, 

Depth of ditto ditto 

Distance between posterior extremity of oval 
aperture and posterior extremity of articular 
hone 


» 1 

D 

11 Fissf iMf. 

7 Foot hm §. 

/ ndUs . 

Jlcfna 

EmAss. 


g — 

AMIBh* 

Jfsfius . 

6.3 ft 

0.142 

8.7 




‘ 3.4 

0.086 

1.76 

0.044 



7.3 

0.182 

4.4 

0.112 



11.6 

0.280 

7.3 

0.188 



8.4 

0.211 

6.6 

0.140 



1.8 

0.048 

1.1 

0.027 



4.66 

0.116 

8.0 

0.078 



2.06 

0.062 


0.086 

8.1 

0.078 

1.7 

0.043 

0.85 

0.024 

2.8 

0.070 

1.3 

0.032 

0.80 

0.022 



mim 

0.022 


0.017 



1.8 

0 082 


0.022 



0.8 

fjjim 

0.70 

0.017 





K [2 

0.012 






0.008 

1.0 


0.86 


V 2 1 

0.108 

1.16 

0,028 

7.06 

0.180 

4.8 

0.122 

7.8 

0.20 

1.7 

0.048 

1.1 

0.027 

8.0 

0.100 

3.86 

0.10 

2.36 

0.080 

6.35 

0.130 

21.6 

0.648 

14.2 

0.38 




0.264 

6.3 

0.18 



11.7 

0.286 

7.1 

0.18 



3.6 


2.3 

0.068 

i 


2.86 

0.074 

1.8 


2.8 

0.073 

1.66 

0.038 

0.0 




1.86 

0.048 

1.1 

0.027 

1 


1.10 

0.027 

0.6 

0.128 



6.65 

0.167 

4.0 

0.102 




From the sutures being obliterated on the upper rugged surfime of the 
fossil, the junction of the lachrymal and anterior frontal on the maxillary 
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bone is not obaeirable, and as this is one of the points upon vhich the 
Cayman and Crocodile differ, it is perhaps to be rqpretted that this mnst 
remain at present doubtful ; for althou^ the characters abore given dis- 
tinguidi the fossil from the Ca]rman, the bluntness of the muzzle and the 
proportions of the bones of the head do, in some respects, assimilate it with 
the latter sub-genus. 

On the lower smooth surface the sutures are well defined, and it is on 
this measurement that we observe the remarkable distinction between the 
existing and the fossil 'animal: the 'shortness of the maxillary bones and 
the length of the intermaxillaries, including the nasal aperture, is a peculi- 
arity that will be observed in the table of measurements, the former 
( m axil l a r y) in the existing animal being to the latter (intermaxillary) as 
3.9 is to 3.2. In the fossil as 3.8 is to 4.3. The length of the maxillary 
bones on the lower suture, or the space separating the palatine from the 
intermaxillaries, being rather greater in the existing animal of 1 1 feet than 
in the fossil. The comparative measurement from the point of the muzzle 
to the maxillary extremity of the palatine bone, together with those across 
the scull at the 10th and 4th teeth, will point out in a still clearer way 
the bluntness and breadth of the muzzle of ' the fossil animal. By the ex- 
tension of the intermaxillaries and the great length of the connecting suture 
between the point of the muzzle and the nasal aperture, this aperture is 
thrown further back, so that a fine drawn transversely through the grooves 
for receiving the 4th lower teeth, (which in the existing Miimal would cut 
tbe potterior extremity,) in the fossil, passes through the emtre or rather 
in front of the centre of the nasal aperture. 

The iikulls of the true Crocodile and Cayman differ in the following 
points. 1. That of the Cajrman is less oblong, shorter, and flatter at the 
muzzle. 2. Tbe 4th tooth of the lower jaw enters into a hole in the upper, 
instead of a groove as in the true Crocodile. 3. They differ in the number 
of teeth. 4. The cranial foramina bounded by the posterior, frontal, mas- 
toid and parietal bones, are snuUer, and sometuaes altogether wanting in 
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the Cayman. 5. The kchrymal an>> anterior inmtal bones decend loa'er 
(he Crocodiles than in the Caymans. 6. In the Cayman a part of the 
vomer is visible in the palate between the maxillaries and intermaxillaries. 
7. The palatine bones advance more in the palate and are wider in front 
in the same animal. 8. The posterior nostrils are wider than they are long. 

With regard to the cranial foramina of the fossil, and their proportion 
relatively to the surrounding bones, we are enabled, by having in our pos- 
session a very perfect fragment of the occipital region and that’portion of 
the skull bounded by the orbits, to give the comparative measurements 
here also ; noting that this fossil is a portion of the skull of an animal of 
much smaller Himanwinna than that from which the former measurements 
were taken. 



Existing Crocodile, 

Foeril 


1 1 Feel Umg, 


Crocodile. 


imehei. 

MSiree, 

Inckn. 

Miiret, 

Inekee! 

Mitree. 

Length of oroUphite foramini 

1.30 

0.032 

0.9 

0.022 

1.40 

0 030 

Breadth of ditto 

Breadth of the frontal bone on ita junction with 

0.90 

0.022 

0.70 

0.017 

1.0 

0.026 

laohrymal, 

Ditto on posterior frontals at their junction with 
mastoia bones 

1.0 

0.048 

l.l 

0.027 

2.1 

0.063 

4.66 

0.116 

3.0 

0.076 

4.86 

0.122 

Broadth of occipital condyle, • . . , 

1.3 

0.032 

0.9 

0.022 

1.20 

0.031 

Ditto of occipital foramen, 

0.8 

0.022 

0.7 

0.017 

0.90 

0.022 

Depth of ditto, 

0.66 

0.016 

0.46 

0.012 

0.60 

0.016> 


It will be observed from the above that the fossil and the existing 
animal of 1 1 feet very closely correspond in dimensions, altliough the cro- 
taphite foramina are rather larger, and the width of the bones in their 
neighbourhood greater in the fossil than in the existing one. This propor- 
tional excess of breadth however, is not so striking as in the measurements 
of the muzzle before given ; although it still bears us out in the general ex- 
panded dimensions of the fossil animal. 

Of the lower jaw the only comparative measurement that our 
discoveries have enabled us to make, is of a small portion of the anterior 

M 
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extremity, shewiiig an extreme contraction andnairowneMof theeymphiiHa ; 
that of the fossil being actnally less than that of the Miming n feet Cm* 
codile. The form of the suture is similar in each, and the internal process 
equally urell defined. 

Further than from an inspection of the {dates and description of the 
varieties of the Cayman and Crocodile, in the 5th volume of the Ossemens 
Fossiles, 1 am unacquainted with the form of any other head than th^ of 
the Crocodile which inhabits the Ganges and Jumna rivers in this part of 
India, and presume that 1 am correct in placing our existing animal 
amongst the Crocodiles “a deux arr&tes.** The peculiarities of the skulls in 
my possession resemble those of this species, although there is a point 
relating to the ridges, which may as well be noted, more especially as the 
same feature is most prominmitly marked in the fossil, thereby assimi* 
lating our existing and fossil animal still closer to each other. 

llie ridges (in C. Hiporcatus) are described as “ proceeding firom the 
anterior angle of the orbit and descending in almost a parallel line along 
“ the muzzle, and gradually disappearing.” In both the fossil and existing 
specimens now under description the above note appUes distinctly, with 
this exception, that the ridges partially disappear at a point half way on 
the nasal bones, from whence they strike off in an oblique dwection right 
and left towards the alveoli of the lOtli tooth, this oblique ridge shewing 
itself as prominently as that at the anterior angle of the orbit. 

There is a general resemblance between the fossil and the head of the 
existing Crocodile which is striking. The rugosities and position of inequa> 
lities on the upper surface closely correspond ; the cranial foramina, the 
number of teeth, the foramina in the upper intermaxillary bones for reemv* 
ing the two front teeth of the lower jaw, the grooves for the 4th teeth of 
the lower jaw, and the general form of the nasal aperture, are features 
similar in both. We may therefore fairly conclude from analogy that the 
Crocodile now found fossil in the upper strata of the Sivdliks, is of a spe* 
cies closely allied to the present one, with the simple diffmence of possessing 
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gnater iridtb in its proportiMiB ; in which Tiew we must be satisfied with 
establishing it as a fossil variety of the C. BiporaUui of Cuviaa and the 
C. PorOtUS of SCHMEWEB. 

In taking the numerical proportion of the fossils already found as a 
guide to that of the animals existing on this tract previous to the upheave* 
molt of the line of country, it would appear that the Mastodon and 
Elephant were the most nnmerous. S, Ruminants. 3, Hippopotamus of 
varieties, the largest of which with six incisors, He Sivtdeiuu, is in the 
greatest proportion. 4, Crocodile, Ghari&), and Tortoise 5, Rhinoceros, Hog, 
and Horse. 6, Carnivora. 7, Fish. 

The remains of Saurian animals, although standing high on this list, 
consist chiefly of fn^pments of the osseous plates of the neck, vertebre, 
detached teeth, articulating extremities of bones of the arms and legs, os 
well as other portions of the skeleton ; wlrile portions of the head have been 
rarely found. Those rrierred to in this note are very perfirot : others* are 
crushed and distorted ; but the leading dtflerences which have been advert- 
ed to, are fairly amrked in all those that have come under my observation. 

There appears to be a local disporition in the deposits of these remains 
as would be natural to expect on a varied surface of plain, forest, and 
marris. The Mastodons, Elephants, &c., in great abundance at some points, 
give place to the Hippopotami and Saurian reptiles in othen. At many 
places tlie latter, with the Tortoise, are totally wanting ; at others, as in a 
stratum of an impure marie attached to this upper series where fresh water 
diells (chiefly like the uuio of the present day) were found in great 
abundance, nearly the whole of the remains accompanying them were those 
of the Crocodile and Ghari61. In considering tlie length of the fossil species 
we sec no signs of any thing beyond that of the animal now existing. 
The largest remain in our possession is a vertebra which is one third larger 
tlian that figured in the London Geological Society’s Transactions amongst 
the Ava fossils, and described as the remain of an enormous aninud : the 
vertebra abovementioned is either one of the dorsal or lumbar, but the 
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processes are broken and imperfect ; the dimensions of the barrel or cylio' 
der are as follows : 


The meoiuremfnit of tkt 3rd Lumlar Voritbra of the 
emitting Cvocodikure here given. 

Exiuing Crocodile, 
7 feet long. 

Feenl. 

Incket, 

Mbhret. 

Inehet, 


Extreme length, 

Breadth under transverse apophysis, taking ameanmea- 

1.4 

0.036 

4.0 

0.124 

surementr 

0.06 

0.024 

3.6 

0.080 


Large as the fossil may appear, the animal to which it belonged did 
not in all probability exceed 25 feet in length— whereas the Gangetic 
Crocodile of the present day is said to arrive at the enormous length of 
30 feet, and in the pages of the CaiaUta Journal, an animal of 28 feet 
long is recorded as having been killed by a gentleman of the Civil Service, 
(I believe) now residing in Calcutta. 


THE 


/ 


FOSSIL GHARIAL 


OF THE 

SIVALIK HILLS. 


Amongst the numerous ^remains of the Crocodilidean Saurians which have 
been found . in such abundance from the oolite up to the more recent strata, 
it would appear that the greatest proportion has been allied to the Ghari&l,* 
and that the existing Crocodile and Cayman have been almost without 


* The Fmcli Liede of writing thii word, Gootd/, appem to hm originated in a miiread- 
ingof the nianaieNpt of lone natnraliit ; the rand o being nearly similar in form. As Ghundi 
is the Gorreet native name, there seems no reason for perpetuating the misuottier— -Ssr. 
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tbeir prototypes. It is onijr in the strata abore the chalk* at Montmartre, 
and the fresh water formation at Argenton where remains hare been found, 
which were considered by Cuvieb as appertaining to the latter snbgenera; 
in these strata however the remains of animals of this description are scarce, 
and in those still more superficial abounding in the remains of the larger 
mammalia, in Mastodons, Hippopotami, &c., where we might naturally 
expect to find the Crocodile, the remains of this family have hardly I 
believe been found at all. 

Of the fossil Crocodile brought by Crawford and Walucm from Ava, 
and figured in the London Geological Society’s Transactions, the drawings 
shew a much nearer approach to the living congeners, than had, up to the 
period of that discovery, been found ; and although we are unacquainted with 
the geology of the country from which they were brought, the new varieties of 
the Mastodons, which appear to be common both to the Siv&liks and the 
Irrawaddi deposits, may' establish an identity between the two formations. 

In the Sivkliks we have upheaved alluvium ; or debris from the great 
Him&layas upheaved at a considerable angle ; at those points especially be* 
tween the Jumna and Ganges rivers where the shingle and sand are the most 
developed, their appearance is similar to what we might imagine the beds of 
die present rivers to exhibit, were they to undergo a similar convulsion . The 
presence of the fossils has not been satisfactorily determined on the line 
between the Jumna and Ganges ; those that have been already collected in 
such great abundance are from the prolongation of the same line between 
the Sudej and the Jumna rivers. Up to the present time they have gene- 
rally been collected from the slopes of the mountains, slips, water courses, 
&c. They have been dug out near the village of Deoni in the N4han Raja's 
territory, but at this spot the pomtion of the stratum ffom which they 
were excavated, was not satisfactorily determined. In the Ambwalla Pass 


* In th« LnadM cUj the rnmaiM of nillinr the tnw Croeodile or Coyasn with the eos' 
envo-eoBTon vertohn sie mid to have been fennd, the ipeeiee nllM to C. d nmmn mifu, 
vide Pufcinaen Int Org. Rom. p. M7, and alto the head of an AUigater in the London ela| 
of iho lalo of Shoppep, found in ISM 

I 
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howerer we had the Batisfaction of finding a large firagment of bone in aito, 
in a Btnitom ,of Band stone rock, in the face of a cliff*, terminating one of 
those tortuous little streams that drain the steep slopes of the mountains 
into the main channel. The sand stone stratum in which this was found 
was inclined as usual in an angle of from V to 30* — ^and the position of 
the fossil was perhaps 600 feet from the bed of the main rirer. In the 
present state of the enquiry this fact is interesting, for it appears that in the 
many slips that have been visited and most carefully examined, no fossils 
Lave been found actually in the rock, with the exception of the instantes 
above mentkmed. The fossils arc evidently not confined to the sand-stone ; 
the clays and clayey conglomerates have their proportion also. 

Of the Crocodile of these strata I have attempted in the preceding 
section to shew as far as measurements and my limited means point out, 
that the main difference between the fossil and the existing animal of the 
present rivers is in the breadth ; a difference that might tend to an opinion 
of its being allied to the Cayman, did not other more distinct characters 
separate it at once from that subgenus. In the Gharidl now under review 
I am unable to recognize any difference from the living animal ; and there 
are certain peculiarities about the external surface of the skull of the exist- 
ing GhariAly in slight indentations and rugosities, which are singularly 
coincident with the fossil. The following measurements are taken from two 
recent skulls, one of an animal 10 feet 5 inches long, and tlie other 8 feet 
8 inches long : — the measurements of the fossil, from a very perfect skull 
with the Iteak broken off, which is evidently the remain of a large animal. 




Exietiuy GhariH. 


FouU 

Upper Jaw. 

Number of Teeth, 66. 


a Feet 0 Jneket Imiff. 

GkarUL 

Jnehee. 

Mftrti, 

Ineket. 


iuchet. 

iWtret, 

Extremti bn^th from point of mnx- 
xlo to outer margin of occipital 

comtyir 

BroEdtfi on tlio temporal bonea «t 
the articulation with lower Jaw,.* 
Ditto on the 2ath tooth, 

22.7 

8.2 

4.3 

0.677 

0.21 

0.108 


0.405 

o.ioo 

0.086 

0.3 

0.280 

Ditto on the 20th tooth, #••••••■•• 

1.06 

0.040 


0.036 
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TTm> Jaw. 

Ntmt«r ^ TMtk, M. 

Exitiimg Gkmriil. 

rmU 

eUrUL 


SFeet 8 Jhehetianf. 

Ineket, 

Miiree. 

Ihdhes. 

MKiree, 

fnehca. 

Hires. 

Length of iDtermaxiUnry on tuture 







(below) 

6.1 


4.4 

0.111 



Ditto nixilleriei ditto 

8.8 

0.223 

7.8 

0.200 




4.8 


3.8 

0.000 



Ditto iphenoid do. to nnterior mar- 







gin of foramen 

1.66 

0.042 

1.4 

0.036 

3.3 

0.081 

Extreme breadth on pterygoid apo- 







phyaii of iphenoid. 

6.3 

0.133 

4.15 

0.106 



Length from tip of mnaaie to ante- 







rior of orbit. 

16.4 

0.416 

16.4 

0.366 



Ditto do. do. of lachrymal bone, . . 

14.4 

0.366 

12.2 

0.309 



Breadth of frontal between orbita at 







the janotion with the anterior 







frontal. 


0.060 

1.06 

0.040 

4.9 

0.194 

Ditto of parietal bonei between cro- 







taphite foramina. 


0.014 

0.66 

0.016 

1.0 


Length of external noatril. 

■ail 

0.027 

0.86 

6.021 



Breadth of ditto 


0.022 

0.00 

0.016 



Length of crotaphile foramina, or 







thoM in rear of orbiti, ••••*•••• 

2.0 

0.061 

1.4 

0.036 

3.3 

0.083 

Breadth of ditto ditto, * 

2.16 

0.066 

1.6 

0.040 

8.8 

0.096 

Ditto of occipital condyle. 

1.2 

0.030 

0.96 

El lEiB 

2.6 

0.064 

Length of occipital foramen, •••••• 

0.0 

0.022 

0.80 


1.4 

0.036 

Depth of ditto ditto, 

0.66 

0.016 

0.46 


0.9 

0.028 

Length of palatal ainna, - • 

2.66 

0.068 

2.36 


4.9 

0.124 

Breadth of ditto, 

1.4 

0.036 

1.10 

0.046 

2.4 

0.060 

Length from point of muzzle to an- 







terior extreme of palatine ainua. 

16.46 

0.418 

14.2 

0.361 



Length of upper table of cranium 







between the anterior margin of 







the orbita and the poaterior maa- 







toid apophyaia 

6.8 

0.147 


0.120 

10.4 

0.264 

Breadth of ditto ditto ditto, 

6.0 

0.162 

■■ 

0.190 

11.4 

0.289 

Lower Jaw. 







Number of Teeth, 60. 







Length of aymphiaia, 

16.1 

0.384 

13.1 

0.332 



Ditto on prolongation to poaterior 







extreme of artionlar bone, 

10.7 

0.271 

9.3 

0.236 



Breadth on articular bonea, 

8.6 

0.218 


0.147 




■Xa 

0.076 


0.064 



„ 16th ditto 


0.040 


0.093 



„ 3d dith>. 

1.66 

0.038 

1.3 

0.032 



„ 3d ditto 

1.86 

0.047 

1.6 

0.040 



„ lit ditto, 

1.4 

0.036 

1.2 

0.030 



Length of oval hole at posterior ex- 








1.36 

0.034 


0.032 



Depth of ditto, 


0.0166 


0012 



Ditto of jaw on this oval hole, . . 


0.060 

^B~^B 




Ditto on the 16th tooth 

I 0.0 

0.022 

BSI 

1 0.017 
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This fossil is water won, and some of the projecting bones, especially 
of the sphenoid, are mntilated at the extremities ; but the general character 
of the head, and the form and poution of the foramina, &c. appear to cor- 
respond completely with that of the existing Ghariil. 

There is no approach to any of the peculiarities pointed out by Cuviaa 
in the Caen and other fossils. On the upper surface we have, in the frontal, 
the same concavity between the orbits; the same form of the crotaphite 
foramina, with the parietal surface between them of the same comparative 
width ; the posterior frontal separating the orbit from the crotaphite fora- 
mina corresponds ; the form of the mastoid bones both in themselves and 
at their articulation with the apophysis of the os tympani, strictly agi^ 
with the existing GhariAl of the present rivers. — The same may be said of 
the lateral and lower faces, in the external widening out of the pterygoid 
apophyses, in the situation of the hinder nasal fossa ; the elevation of the 
orbital edge of the pyal ; with the deep emargination, the form and propor- 
tions of the jug^ ; with the temporal fossa, and the sharp elongated inter- 
nal process of the squamous bone : the form of the palatine holes, and 
the relative situation of the teeth to these holes, are points all of which 
agree with the living animnl I 

The animal to which this fossil belonged was not quite 20 feet long — 
the complete head from the tip of the muzzle to the posterior margin of the 
occipital condyle being about 47 inches. The measurements which I have 
made of the existing Gkaridl shew the proportion of the head to the length 
of animal as 1 to 5. 

The following measurements of another fragment, consisting of the 
anterior extremity of the beak or muzzle of the upper jaw will still further 
go to establish the resemblance. 



Exittingf Animal. 

FotttV. 







Jmeket. 

Milra. 

Jnchet, 

Mitrm. 

Ineket. 

Miret. 

Length of intormaMiUry on intnre 

fiJU 

n Ion 

m 

Alii 



Breadth OB Oth tooth, 

1.6S 

1.00 

1.10 

0.70 

o.ao 

u. ivn 

O fISIA 


U. 1 1 1 

A noi 

0.80 

U.zIO 

Ik AAA 

Bilto 4th ,, •••••• •••••• 

f^ilto dd 1 , «•••••»••••• 

Ditto 1ft ,, •«•••••»•••• 

6.060 

0.056 

0 fll7 

1.00 

1.60 

nno 

0.040 

0.046 

0.016 

S.7V 

3.40 

4.00 

i 1 ^A 


Depth OB 0th tooth, .... 

V«WI 1 

0.030 

0.70 

0.017 

1 a .wU 

1.40 
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The above is the remain of a smaller animal than the former one, 
shewing the alvsoli and some of the teeth, as far back as the 1 0th, on each 
side of the maxillaries. A more perfect resemblance to the liv in g animni 
than this could not well be conceived ; and it moreover establishes, in the 
absence of a connected beak and skull, that the fossil animal had pre- 
cisely the same number of teeth with the living species. Tlie suture con- 
necting the intermaxillaries with the maxillaries is fortunately strongly 
marked in the fossil ; the posterior point of the suture occurring opposite 
the 9th tooth, exactly as it does in the existing animal. The teeth, the form 
of anterior extremity of ijriutzle, the outer nasal aperture, with tlic lower 
indentations, correspond ii every way; and, to descend still further to 
minutiae, at the commencement of tlie suture connecting the intermaxil- 
larics and maxillaries, at a point in the former bone immediately in front 
of the nth tooth is a small hollow or indentation : this hollow exists in the 
same situation and bears the same form in our fossil Gkari&l. ■ 

Of the lower jaw we have only an imperfect fragment of the two 
branches connected at the commencement of the symphisis from the 
extreme hardness of the crystalline rock in which it is imbedded, we are 
unable to see further than that the angle of these branches corresponds with 
the existing animal, a point however which is proved by the fhigments of 
skull which are in our possession, and which, imperfect as they are at the 
muzzle extremity, shew distinctly the commencement of that tapering form 
which is peculiar to the Gharidl of the present rivers. 

In volume 5, of the Ossemens Fossiles, Cuviea, in recapitulating tlie 
peculiarities and differences between the Crocodiles and Gharidh, says ol 
the latter “ Lcs ptcrygoidiens ferment au dessus des palatins des esptces 
“ de grosses vessies renfl4es et oyales de la grosseur d’un eeuf dc poule, 
“ au lieu d'une simple voute cylindrique comme dans les Crocodiles et lcs 
“ Caimans, &c.," and then “ Je n’ai point observe cette vessic dqns le 
“ petit Gavidl, mais Je suppose d'autant plus qu elle est un nroduit de I’age 

K 
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que, dans les vieux Crocodiles des Indes, cet cndroit est beaucoup plus 
** rend^ que dans les jeunes.*' 

These demi-cylindrical swellings are highly developed in the 10 feet 
5 inches specimen of w^hich the measurements have been given ; whereas in 
the smaller and younger animal measuring 8 feet 8 inches, there is no 
appearance of them ; the sphenoid portion lying under the palatine and 
extending up to the anterior frontars apophysis, in a flat uninflated lami- 
nated bone. From the little difference that exists between the bones of the 
Ghari&l and of the Crocodile, we are unable to separate the remains ofune 
from those of the other ; a great quantity have been found, teeth, osseous 
plates, ribs, vertebra?, &c., the latter, having the concavo-convex body, 
and the sacral vertebra?, with their transverse processes compressed and 
cylindrical, agree in every respect with the existing animal. 

Northern DoAh^ October 1, 1835. 


Plttet 11. and 111., lithographed subieqnenUy to the printing of the abore description, 
illostrate the Author's obserrstioni on the comparison of the fossil with the existing species of 
Crocodile and Gharial. The necessary explanations are given on the Plates. Sec. 
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From the abundant remains of this genus that have been procured from 
the Sivdliks, and particularly the perfect specimens now in our own pos- 
session, we are at no loss in recognizing the characters w'hich distinguish 
theSivalik species so remarkably not only from the existing Hippopotamus 
of Africa, but also from the fossil species hitherto found and described. 

The great point of peculiarity is, that the Siv41ik fossil has six inei- 
sors of a character peculiar to itself, independent of the form of cranium 
which differs very materially from other varieties. The numerous frag- 
ments in our collection enable the proportions of the bones of the head 
and face to be very tolerably ascertained ; and these, added to three nearly 
entire skulls, one of which is that of an animal just approaching adult, 
and the other two of a more advanced age, are so perfect as to leave 
no doubt of the characteristic distinctions of one or more new species* 



40 note on the fossil hippopotamus 

To the fossil variety now to be described, we propose the name Swi- 
kmu, a name so far applicable as attaching it to its locality and com- 
memorating the region in which its remains have been scattered in such 
profusion. 

In the African Hippopotamus figured by Cuvier and so fully described 
in the first volume of the Ossemens Fossiles, we find the incisors consisting of 
four slightly curved teeth in the upper, and in the lower jaw four straight 
teeth projecting forwards at an obtuse angle with the plane of the grinding 
surface, the two centre ones being of considerably larger proportions than the 
others, and being formidable weapons either for tearing the roots and weeds 
from which the animal derives its nourishment or for defence. In the 
fossil Hippopotamus before us these large and powerful teeth arc replaced 
by others of a smaller size but in a greater number, there being no less 
than six, those in the upper jaw being slightly curved downwards, and 
tliose in the lower projecting forwards ; the diameter of these teeth, which 
are cylinders with truncated ends, is less in the upper than in the lower 
jaw, and the centrical teeth may be considered as being in some degree 
larger than those on the right and left. When we advert to the’ uses to 
which the incisive teeth of this unwieldy animal are applied, the moans 
of tearing up the food, and the sieve to cleanse that food afterwards w c 
see in this form of tooth, and this arrangement of the muzzle an adapta- 
tion to the wants as perfect as, although for defence less powerful than, in 
the existing species. With the six incisors our fossil animal has the canine 
teeth of the upper jaw with a uniform outline in transverse section, whilst 


* Vide JLaacel .‘—Prof. Gbant’i Leetnm. 
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that of the lotrer jaw is pyriform or pear shaped. The molars resemble 
those of the existing species, and are numerically the same, the first milk 
or deciduous tooth which, as in the Horse, falls and is not again replaced, 
is here also conspicuous. 

In proceeding to a comparison between the fossil head and that of the 
Cape Hippopotamus, we are at once struck with the position of the orbit 
of the Siv&lik fossil. Viewing it in profile, the orbit is considerably more 
advanced and the general contour of the head thereby modified ; — taking 
a measurement from the posterior extremity of tlie occipital condyle, to the 
anterior ridge of the orbit, and from that point to the front of the muzzle, 
we have in the existing animal a proportion of 3 to 5 and in the fossil 
0 to 13^, giving to the orbit of the latter a more centrical position on the 
face ; tliis peculiarity leads to tlie muzzle and the zygomatic arch being 
separated by a hollow much more abrupt and much shorter on its antero* 
posterior line than in the Cape Hippopotamus. The anterior termination 
of the zygomatic arch on the malar angle is more acute, and tlie general 
form of tliis arch more prominent. The temporal fossae are longer, and 
the temporal apophysis in its descent to join the malar bone is slightly 
inclined forwards, placing the posterior angle of the zygomatic arch in a 
more advanced position and more in front of the occipital surface than in 
the existing animal. The occipital crest is also more elevated, and the 
general appearance differs, owing to this position of £he orbit ; which, as 
will be naturally concluded, leads to a different proportion in the bones of 
the head ; those of the cranium being lengthened, whilst those of the face 
are shortened in proportion respectively. In the suture separating the 
temporal apophysis from the jugal, we sec the same direction and in''’ina* 
tion as in the existing animal. 

L 
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We viU here introduce the table of measurements in juxtaposition 
with Cvvieb’s of the.Hippopotamus of the Cape, and of the European foesil. 



ExUtiug 

nippopotamm. 

Fouil Bippopotamui. 

JDimeiuuMt of Skull. 

Africa. 

Europe. 

Sivklik Ut. 

Sioilik 2if. 





Milm. 

Inchu. 

Mkffi. 



Length from the posterior surface 








9 

of occipitel condjfle to the al- 
▼eolusof the middle incisors, 

.... 

• 0 0 0 

o • • 0 

« e • a 

• • • • 


22.6 


Length from the upper margin of 









one orbit to the other, to the 

0.85 

.240 

11.85 

.300 



12.4 

.316 

^ . . . .. 

Ditto greatest width of sygomatic 



arches, 

15.75 

.400 

17.7 

.450 

• • ■ • 


14.4 

.366 

Width of head over the luborbi- 



tary foramen 

4.75 

.120 

6.7 

.145 

3.76 

.05 

4.34 

.110 

Heiglin of ditto ditto from the 

border of alreoli, . . . « . . 

6.1 

.130 

0.3 

.100 

4.45 

.114 


.134 

Distance of posterior extremity 
lygomatio apopbvsiaof malar 
from anborbitary foramen, .... 
From ditto to the middle of occi- 









10.65 

.270 

13.4 

.310 

• e a » 

# w • • 

11.25 

.285 

pital oreat, 

10.26 

.260 

12.6 

.320 



10.25 

.260 

.Antero posterior diameter of or- 




2.8 

.070 

3.55 

.000 

2.30 

.058 

2.03 

.007 

Greatest interral between inner 

side of eygomatiu arch and lur- 
faee of cranium, . • . . 

5.1 

.130 

5.1 

.130 



3.8 

.006 

Height of head from posterior 

■mi 


border occipital foramen to top 
of occipital crest, 

5.5 

.140 

7.5 

.100 

m 

.144 

6.8 

.173 

Width of head between inferior 









angles of occipital crests, .... 

11.0 

.280 

12.8 

.325 

88 

.224 

0.7 

.246 

Length of occipital foramen 

W iiTth of ditto, 

2.0 

1/1 

.050 

.040 

.260 

2.6 

1.0 

.006 

.040 

2.0 

1.3 

10.5 

.0.50 

.032 

2.06 

2.48 

1.5 

0.48 

ill 

Length of line of molars, 

Distance between alveolus of first 


11.85 

( 

.300 






molar and canine, 


.110 


.170 



1.4 

.035 

From summit of occipital crest to 



alveolus of middle incisires, . . 

M.S 

.640 

20.0 

.760 

• ■ • • 

• • • • 

28.16 

.588 

From ditto to anterior margin of 

orbit, 

Fnuii snlerior margin of orbit to 

M 


M 


0.0 

2.28 

10.2 

.250 

alviy^i of middle incisive, .... 
Vertictil diameter of orbits,^ .... 





e • « a 


12.4 

.314 


HM 



2.4 

.06 

2.3 

.068 

Interval between alveolus oY first 



■HH 






or deciduous molar and middle 
incisors, 


.170 


.210 



3.8 

.000 

W idlh of cranium in rear of the 



frontal angle, 


.... 


nee* 

3.7 

.633 

4.4 

.112 
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The SW&lik foasil noted as No. 1 is a perfect skull with the exception 
of the incisive bones, and fortunately exhibits the sutures on the upper 
surface ; a second specimen consisting of the occipital and parietal regions 
with the frontal as far forward as the front of the orbits ; and a third frag- 
ment consisting of the incisive bones and teeth with the anterior extremity 
of the nasals and maxillaries, are those from which we draw a comparison 
on the bones on the upper and lower surface, and on thefonn and position of 
the molars. 

On the upper surface of the fossil the chaifron instead of running in a 
flat line slightly concave as in the existing animal, is considerably depressed 
in the ix^ion between the orbits, tlie superior ridges of which are elevated in 
proportion, and stand considerably forward on the cranium. From the remarks 
on the elongated form of the temporal fossa it may be hardly necessary to 
advert to the similar extension of the sagittal crest, which is proportionally 
longer, and more marked, with a greater clevatioti at its junction with the 
occipital. 11)6 broken and fractured boundaries of the nasal aperture in all 
our specimens of skulls, will not admit of our measurements extending to that 
point, but we are able from a fragment above referred to, containing the 
incisive bones and nasal aperture, to note, that the nasal bones are advanc- 
ed as far forward as those in the living animal, so that a straight line touches 
their anterior extremities drawn from the front of the canine alveolus on one 
. ide to that on the other. The nasal bones do not expand so much towards 
the rear as in the existing Hippopotamus, and that part connected with the 
frontal is more blunt and rounded ; the distance between the nasal bone and 
theorbit and the lachrymal juncture is comparatively larger. The lacrymals 
descend upon the jugal much the same as in the existing animal, but they 
appear to advance considerably more forward on the face, the anterior extre- 
mity in conjunction with the nasal and maxillary being exactly over the 
last vicarious molar, whereas that figured by Cuvier represents this point as 
over the second Ufue molar. The suborbitary foramen is also more advanced 
and the hollow in which it is situated, formed by the bulge of the jugal and 
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canine alveolus, is as ve before remarked more abrupt. The figure of the 
muzzle is very similar to the Afncan variety, irith a modification in the 
form of the incisives adapted to the particular form of the teeth. The vidth 
of the muzzle is comparatively greater, but the separation of the whole into 
four bluff swellings with the spaces intervening for the incisive sutures, is a 
point which has a dose resemblance in the existing animal. 

The frontal angle is more acute in the fossil ; the coronal crest runs more 
obliquely backwards, and the antero-posterior length of the frontal is twice 
as much as in the African. From the rounded form of the nasal suture in its 
contact with this bone, the anterior part of the frontal forms a tongue bound- 
ed by the lachrymal in front and by the nasal and orbit on the two sides. 
From the depth of the temporal fossa, as in the existing animal, the width of 
the cranium is somewhat less than that of the muzzle over the suborbitary 
foramina, and the interval between the inner side of the zygomatic arch aud 
the surface of the cranium is somewhat less than the width of the cranium. 

On the lower surface we are unfortunately not so well provided with 
sutures to guide us in our comparative dimensions ; for, with the exception 
of those between the lines of molars which are in themselves not very dis- 
tinct, there are none whatever. The position of the bones in rear of the 
palatal sinus appears to correspond with that of the existing animal, altliough 
the relative dimensions and proportions will, it is supposed, be modified by 
the peculiarities described in the upper surface, and dependent on the 
lengthened form of this region. The basillary mastoid apophyses, and the 
slightly concave surface of the glenoid cavity, appear to resemble those of 
the Cape Hippopotamus ; this latter cavity is more in rear of the most salient 
projection of the zygomatic arches than in the living animal. In the form 
and position of the molars the only remark that may be made is on the non- 
parallelism of the lines :Cdvieb describes those of the Cape Hippopotamus 
as parallel but slightly curving.outwards towards the front (on peu ecart^es 
en avant) ; we see some difference in our different specimens, but in all, there 
is a curving outwards both in front and rear, the middle of the palate being the 
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most contracted. This cunring outwards is most shewn towards the front 
where the lines of molars appear to attempt a paralldism with the outer line 
of the maxillary bone, instead of running parallel to each other. The space 
between the most advanced molar and the canine is very much smaller in 
the fossil than in the existing animal, a point that may depend perhaps on 
the substitution of the six small incisors requiring but small alveoli, for the 
large ones (especially the two centrical) require a much larger surface and 
a much greater depth to admit of their being securely fixed. The palate 
is, as in the living animal, marked by a deep fissure in front, between the 
incisive bones ; and the suture appears similar ; but this is not very dis- 
tinct in the fragment from which we draw our comparisons ; the two incisive 
holes are very distinct, but those referred to by Cuvieb as commencing on 
the edge of the maxillaries in a small channel and terminating on the inci- 
sives by another hole, are not so distinctly marked, although it is by no 
means improbable that in clearing the fossil which is imbedded in a hard 
and crystalline sandstone, the two boles have been made into one ; we 
have before noted the fissure separating the incisive bones, and those (not so 
strongly marked but equally open outwardly) of the junction betwemi the 
incisives and maxillaries, or that space between the canine and the third 
incisive. The extremity of the muzzle in front of the two canines, forms part 
of a circle ; if this segment be divided into seven equal parts, and one part 
given to each echancrure (of which there are three), and two parts to each of 
the incisive bones containing the alveoli of the incisors ; a tolerable idea 
of the proportions of this region will be obtained. The incisors of the upper 
jaw as before remarked are in diameter sBMdler than those of the lowers 
they project but slightly from the alveoli, are directed downwaidsk oud 
obliquely truncated on their internal fisces. 

It now merely remains with us to compare the occipital face with . that 
of the African animal which may be best done by a refisrenoe to our table of 
measurements. We note however the great difierence in the proportions in 
breadth to height, which in the above animal are as 2 to 1, whereas in the 

H 
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SW&lik foHil the proportion is as 3 to 2, shewing as was before remarked an 
increased height of the occipital crest.— To proceed toeretbre to the lower 
jaw : 

In comparing the lower jaw with that of the existing animal, indepen* 
dendy of the additional incisors, we have a marked difference and distinction 
in the form of the ramus, the enormous descending process of which is if 
any thing more extravagantly developed. This strange appendage peculiar 
to the genus, and formed for the attachment of the masseter and temporal 
muscles is here of a form less tapering and more deep and massive in its 
proportions than in the existing animal ; the posterior margin is mwe round 
and the anterior, or that descending from the base of the maxillary bone, 
which in the existing animal is curved and pointed forwdds, is here blunt 
and unmarked by any peculiarity of form. Thif: angle is inclined outwards, 
and the outer surface is as depressed for the reception of the muscles as that 
of the living Hippopotamus. We observe no increase of height in the 
eoronoid process, but it differs from the living animal in not being projected 
BO much forward. There appears to be no difference in the condyles nor in 
their position with reference to the form of the jaw ; Uie line of the grinding 
Burfrice (the specimen from which we draw this description is a lower jaw 
joined at the symphisis, and only broken at the posterior extremities) is 
inclined to the outwardly curved direction, described as a peculiarity in the 
upper surface the teeth do not appear to differ from those of the animal 
now living, but the space between the front molar and the canine is, 
as in the upper jaw, more contracted. The canines protrude from the 
alveoli considerably, in a curve slightly inclined backwards at the point, 
which is obliquely truncated on the internal surface, from the root or point 
where it leaves the alveolus to the tip. The space for the incisors and the 
incisive teeth themselves differ as was before remarked, from the existing 
animal, the large central incisors of which are here replaced by much 
smaller ones. The number of incisors in the fossil is six, of nearly equal 
dimensions, cylindrkal, inclined outwards at an obtuse angle to the plane 
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of th« grinding sur&ce, and sharply truncated at the internal side at the 
point. In taking the dimensions of the incisive teeth of the upper and 
lower jaw from two specimens of fl<lnlt animals we find their proportions 
as follows 

Inchet, Mitrti, 


Diametfir of iDcinor— upper jaWf 0,9 0.022 

Ditto diUo— lover ditto, 0.7 0,018 


If there is any fixed difference in tlie size of the leetlt of each jaw, it 
exists in the second incisor being a little less tlian the others. It may be 
necessary to note here with regard to the number of molars in the lower 
jaw, that amongst the great number of specimens before us of animals of 
all ages, we see no mark or vestige of the first milk tooth, or that which, as 
was mentioned before, falls and is not replaced ; and tlie space between the 
'adjacent molar and the canine is so contracted as hardly to admit of room 
for another tooth ; but as tliis tooth exists in the upper jaw in every speci- 
men in our possession, we may infer that its non-presence in tlie lower jaw 
is accidental. In viewing the lower jaw in profile, we see that the anterior 
angle below the canines is somewhat more abrupt, and more inclined to the 
form represented as belonging to the European fossil species, the depth of 
the inferior maxillary is more regular, and the form of the posterior branches 
as before described, very different. The lower surface exhibits a width of 
symphisis equal to that of the living animal, and the angle formed by the 
branching off of the two sides is also similar. The width across the muzale 
from the exterior side of the canine alveolus to the other is comparativdy 
greater in the Sivdlik fossil, and the extreme width of jaw, over the penul- 
timate false molar, less. It will be seen that these differences of form cor- 
respond with those of the skull ; the advanced position of the orbit and the 
contraction of the sinus in which the infra-orbitary holes are situated, leading 
to a modification in the whole form of the grinding surface. 

Having, made the comparison with the Cape and existing Hippopo- 
tamus, we will cursorily note the differences that strike us when comparing 
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it vidi the fossil described by Cuviee as belonging to the cabinet of the 
Grand Duke of Tuscany and figured in the first volume of theOssemens 
Fossiles. The distinctive differences will be perhaps best observed by a 
reference to the table of measurements : we see however that our fossil in 
the gradual slope of the malar process towards the cheek corresponds ; but 
differs completely in the hollow formed at this point between the jugal bone 
and canine alveolus which in our fossil is more abrupt and marked. The 
length of the parietal region of the European fossil is even less than 
that of the existing animal, and their proportions relatively with the bbnes 
of the face less. In the Sivalik fossil, the advanced position of the orbit 
completely modifies the whole form, and, by equalizing the proportions of 
the anterior and posterior divisions, gives a new style of appearance to the 
cranium. In the fall of the occipital crest towards the region between the 
orbits, and a consequent increased height of occipital surface, the Shiilik 
and Florence fossils also agree. In the proportion of the frontal surface to 
the area of the rest of the skull the resemblance also bolds good ; but we 
have tlie same difference in the relative position of the canines to the 
molars ; the Florence and African species corresponding in this respect. 
The grand distinction of the incisives and canines, botii in form and num- 
ber, is peculiar to the Hippopotamus SivtUensis. In the lower jaw the space 
between the two branches, and the angle which is internally formed by them 
does not resemble that of the Florence fossil ; but, as we before remarked, 
is more assimilated to that of the existing animal in being round at the angle, 
and the whole interval space being more open : the descending process of 
tbe<ramus differs, as explained before; and the form of the anterior angle of 
the jaw below the canines is somewhat similar and not so gradually round- 
ed off as in the living animal. The difference in size and number of the 
incisors leads to a difference which, as before noted in the comparison with 
the living animal, needs not be made the subject of funther remark here. 

With the Hippopotamus Sivaleusis and that figured in the Reliquus 
DihvuauF, described as found in a peat bog in Lancashire, and of which 
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a drawing is given in Professor Buckland's work alluded to, little resem- 
blance is recognizable. The Lancashire fossil has the four incisors, with a 
lower jaw of proportions apparently quite unique, and with a prominency of 
arch in the nasal bone equally so. We may however remark the rievated 
occipital crest, and the fall towards the space between the orbits which 
exists in the Lancashire fossil, as this appears to he general to the fossil 
species, relieving the head from that straightness of chaffron which is 
noted as mie of the peculiarities of the African Hippopotamus. 

Having concluded our remarks regarding the Hippopotamus Sivalensis* 
we now come to another and a smaller species of this genus which appears to 
have been less numerous, but with the remains of which we are sufficiently 
provided, although in the possession of only two fragments ; one the imper- 
fect skull of an old animal with the teeth much worn ; and the other the right 
side of the lower jaw, shewing an unusual contraction or narrowness in the 
symphisis ; this latter fragment contains five molars, the rear one perfect, and 
the last false molar sufficiently marked to establish the age of the animal ; 
this was past adult, the first and second advanced cylinders of the rear 
molar being worn, and the third or rear one in the state of germ, but fiilly 
out of the alveolus. The form of th's tooth differs from the great Hippo- 
petamus in the absence of the trefoil, the wear of the coronals of each pair 
recollines taking a crescentic form outwards, not unlike that of ruminants. 
The grinding surface sloping outwards, very similar to the description given 
by CuviEB of the Hippopotamus Minutus. The form of the jaw, however, is 
peculiar, the markedfeatures consisting of a general slendernessof proportions, 
and an inequality in the depth, which being contracted at the point of the 
descending process, gets gradually deeper, and diminishes again still more 
gradually up to the symphisis: in the great Hippopotamus we have a 
Btnugbt, thick, massive jaw. The foramen for the artery distinctl/ exhi- 
bited in the fossil, enters just behind the last tooth on the internal face of 
the ramus, and shews itself again on the opposite side just between and 
under the fourth and fifth molar, in a markedly large hole from which, to 

N 
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the space between the tusk and the most advanced molar, there is a deep 
channel or indentation running upwards in a curved line parallel to the 
lower face of the jaw. The anterior and posterior portions of this beautiful 
fragment are unfortunately wanting, but a small part of the symphisis, at 
which point the fossil terminates, is distinctly marked, as well as the trans- 
verse section of the canine or tusk which as in the large animal is pear- 
shaped. A considerable portion- of the anterior extremity is wanting, and 
with the tusk the fracture shews only one alveolus or hollow for an incisive 
tooth : the existence of two, however, can hardly be doubted, but the 
narrowness of the front may make a greater number than four between the 
two canines problematical. The ramus of this specimen is strongly marked 
on its anterior part by an elevated ridge pointing angularly forwards, and 
pushing forward a nearly flat surface to the centre of the rear tooth; the 
descending process is unfortunately too much broken to allow of our speak- 
ing decidedly, but the angle of departure from the straight line of tlie 
jaw is abrupt. The other remains of this smaller species to which we have 
alluded, consist of a skull, the front and rear of which is broken off, and one 
line of molars with the palate only perfect. The superimposed cranium 
would appear to be contorted by pressure, as is by no means uncommon, 
but this circumstance would lead us to refrain from an attempt at cha- 
racterizing its peculiarities. The molars consist of the three rear 
permanent ones, and the last false molar, this latter one exhibiting 
the crescentic form of wear on its coronal surface described as peculiar 
to the first fitagment. llie other molars are much worn, and therefore with 
the exception of the encircling ridge of enamel, we have but those flexures 
which would have brought us to a correct conclusion. These molars are 
remarkably broad in proportion to their antero-posterior dimensions, and 
have an oblique grinding surface as before described in the other tragment. 
We may remark, that should these two remains belong to a small Hippopo- 
tamus of the same species, the great difference in the breadth of the grindmg 
surface in the upper and lower jaws, as marked as is in the Rhinoceros, 
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would establish a species with (in this respect) rather unusual peculiarities. 
To this smaller species we propose the name of durimiUs, from Uie differ* 
eaces of form from the rest of the genus. 

From the above additions to the species of the Hippopotattaus, and from 
the marked distinctions in the incisive apparatus of the Hippopotamtu 
Simleiuu, we shall perhaps be justified in at once establishing a new 
subgenus in this genus of mammalia, fixing the subgeneric characters on 
the incisive teeth. So marked a distinction in the form, number and 
character of the incisors will we imagine admit of such an arrangement, 
with every advantage to science, and in taking this step we place the new 
subgenus in the following position and order : — 

Omhw— H irporoTAMDi. 

Ill Atljrmi)*— U bxapbotodok. 

1. iSjp«c<M, U. SiTkleuii (NoBit.) 

S. „ H. DiMimilit (Nos.) u hto, rel iofri, poUiu 
rof«r«ndai T 

9ml SM^tnuM—TtnAftiOTOBOis. 

1. Sptein, H. Amphibim. 

3. „ H. Antiqss*. (Cot.) feMil. 

3. „ H. Miaor (Ccv.) foisil. 

4. „ U. Medioi (Cvv.) foMil. 

6. „ H. Miaimu (Cov.) fowl. 

The specific chaiactos of the first species of our new subgenus being as 
follows 

G«iM~HtPropoTAMOi. 

Ad^omu—HixAPaoTOBON. 

AjMOiW— SiTAUMtII. 

Cbw. H. itniAupritmOiuntriMqne tat, n^^tlfmli^at: UtdarUt d^g^rmOim: tuptritrikn 
ttmpt (Mud taOimm tntmtmkm raujltmikm: k^tritrOm py^tmikiu ; tamM-OngUt; 
teak ad mtditm eaptU fori aUiagaaU ; Jack ad laUra aaUi oImmIA 

Before closing this paper, we may make a few gmi^ remarks on the 
remains of this genus, which, with the excq^tion of the Mastodons and 
Elephants, ate by fiur the most numerous. 
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As may be imagined in such an extensive collection ve find the 
remains of animals of all ages, with teeth in every variety and state of 
detrition ; from the young animal with tlie complicated and triple 
cylindeied milk tooth, to the old and worn-down molar without any 
mark of tlie trefoil, and with a simple encircling ridge of enamel. In 
the fossil skull described as approaching adult (from which the measure- 
ments noted as No. 1. have been taken) we have a beautiful exhibition 
of the teeth in that state when the animal has just lost its last milk tooth, 
and the new molar or ‘ dent de remphcemmt' is just shewing itself in germ, 
whilst the last permanent molar, or that most posterior, is in the same state 
of advancement, having just pierced the bone : the oldest tooth in the head or 
the first permanent molar is just worn to that state, when the development of 
the trefoil crown is most perfect ; the second permanent molar is just shewing 
this appearance on its two front pillars ; the front false or pointed molars are 
unworn, and exhibit in all their perfection tlie richly embossed surface, 
which is peculiar to these teeth in the Hippopotami. The first false molar 
or milk' tooth seems to have retained its position in many of our fossils long 
after the fall of the other milk teeth, and long after the arrival of the animal 
at the adult state. In some of our skulls which are the remains of very old 
animals, wc observe tlie alveolus of this tooth very distinct, and having the 
appearance more of having been broken off in the fossil, than of having been 
lost previous to the death of the animal, in which case moreover a filling in of 
the pit from the growth of the bone wi^uld be more or less evident in the 
fossil. From the natural wear of the tusks upon each other, the truncated 
extremity of the upper one, and in the Hippopotamus Sivalensis that whicli is 
described as reniform occurs on the convex or outer side of the tusk ; and this 
must be the case wherever the tusk belongs to the upper jaw. Amongst a very 
extensive and veiy' large collection, containing as we before remarked three 
perfect skulls, with a number of fragments of nearly perfect lower jaws, with 
a great number of pieces of both more or less mutilated, the reniform tusk 
is an invariable appendage to the upper, and the pyriform to the lower jaw. 
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Our collection however exhibits one solitary instance of the anterior extre- 
mity of a reniform tusk truncated on the inner or concave surface ; this 
unfortunately is a separate fragment, and unattached to any portion of the 
jaw, and bearing in itself no further mark of its having existed in the hwer 
jaw than this truncation of the extremity. It is difficult to imagine any 
fortuitous circumstance that would have produced such an anomaly, and it 
is at the same time difficult to come to a conclusion contrary to the facts 
elicited by such an extensive collection of remains, in which we see no sign 
of the reniform character of the canine in the upper jaw ; should the trunca- 
tion alluded to not be accidental, or caused by some deformity in the position 
in the alveolus, w^e have yet to discover a variety of the Hippopotamus with 
the reniform tusk in the lower jaw. The fact of the extsU'.ncci of this fragment 
however may be as well noted ; as we observe peculiarities of form in other 
fragments of the bones of the head that may ultimately prove to belong 
to diflereni species. We have contented ourselves with drawing our com- 
parisons from the bones of tlie head, without any reference to the osseous 
structure generally of the animal, in which our collections however abound, 
especially in vertebrae, and the solid articulating extremities of the bones. A 
more lengthened period of search and examination, will add much to the 
value of an enquiry upon this point, and a comparison with the actual bones 
of the Cape Hippopotamus instead of with Csjvilk s draw ings, will render 
any attempt at a discrimination of existing differences, easier, and when 
completed and w urked out, doubly valuable. 

Northern Do&b^ November 15, 1835. 

Note.— At the time of ordering this article to press, January 1036,) the drawing! 
of the varieties of Fossil Hippopotamus in the Museum of Messrs. Falconer and Cautley 
have not readied the Society. The omission is however in a great measure supplied by the 
drawings of the specimens in the Dddupur Museum of Lieutenants JIaker and OuRAND, 
presented to the Society by the latter Officer, which are published, together with bis desoriptira 
Note, in the following article. Sec. 
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SPECIMENS 

or THE 

HIPPOPOTAMUS AND OTHER FOSSIL GENERA 

OP TBl 

SUB-HIMALAYAS 

IN THE DADUPUR COLLECTION. 


By Lieutenant H. M. DURAND, 

ENOIMEERl 


The dtscoverj’ of the existence of fossiil organic remains in the vicinity of 
the village of RaymcMa and in the Marakauda pass, has led to the examina- 
tion of the tract of tertiary hills lying between the river Jumm and Pinjor. 
From different parts of the line specimens have been obtained, and the fact 
of its richness in such relics fully established. 

The greater number of tlie specimens in the Dddupur collection arc 
from the hills lying between the Marakanda pass and Pinjor ,* the calca- 
reous sandstone prevalent in these formations has usually afforded them ; 
an exception however occurs in the neighbourhood of Dudgehr, when the 
matrix, inster d of sandstone, is a red indurated marl in which not only the 
remains of mammalia and reptilia are found, but those of mollusca also. 
The native coll(*ctor rcjiortcd them to occur together, and along with the 
shells produced fragments of bones and vertebree of Sauriaut. Having had no 
opportunity of visiting the place, I can neither corroborate bis statement, 
nor particularize the site of the deposit. The shells appear to belong to 
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fresh'Water species ; they are not abundant and are generally in a bad 
atate of preservation. The red marl is with difficulty disengaged from the 
specimens, any attempt to separate the shell from the matrix being usually 
at the expense of the epidermis, and too frequently at that of the valves 
themselves. 

The varieties are few in number, but the determination of fossil species 
requires so much experience and nice discrimination that no apology will 
be requisite to excuse silence on this interesting point. A selection which 
is to be placed at the Society's disposal, will it is hoped afford the means 
of determining the question.* The univalves bear a small portion to the 
bivalves, being on the ratio of 1 to 100 ; it must however be remarked that 
the quantity hitherto collected being small, the above proportion might be 
materially affected by an inconsiderable increase to the number of spe- 
cimens. 

The same remark is applicable to the result deduced from the number 
of upper and lower jaws, or portion of jaws at present in the collection; 
the proportion of the proboscidia to the jHtchpdermata, properly so culled, 
is in the ratio of 3 to 1 — that of the proboscidia to llic ruminmtiu, 6 to J. 
Both proportions may be expected to vary considerably in the course of 
future researches. 

Many of the specimens have undergone fracture since they were 
imbedded in their present matrix ; some are much distorted ; and a few are 
crushed. The Hippopotamus’ upper jaws have in consequence of their 
shape, been frequent sufferers : out of eight upper jaws more or less com- 
plete scarcely can two be called straight ; the remainder are crooked. Illus 
trative of the effect produced on some of the relics is the sketch fig. 11, 
PI. VIl. This horn evidently must have undergone fracture when imbedded ; 


• Some of them arc (ij*ured iu PI. XLVIIl. figs. 46, 46, 47, 48 of the Joumulof tht 
Asiatic Society, vol. [V. They resemble precise!) Ihe skelli transmitted from the Prome fossil 
field in Ava, by Lieat.-Colonel Bukmsy. Sic. 
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the presBore of the circumjacent Muidstone has kept the splintetS in thdr 
places until thejr wme connated together, as at present. When adverting 
to any of the accompanying sketches I shall notice those which have 
suffered. 

I may here remark that the following brief notes and their accompany- 
ing sketches, are for^rmrdodwidi the view of filling up any hiatus which may 
be found amongst the Hippopotamus remains, transmitted by Colond 
Colvin, to the Asiatic Society ; and of bringing part of the Didipitr collec- 
tion to notice when his valuable despatch is examined and dassifieifl. 

Hippopotamus— Loweb Jaws. 

Fig. 1. PI. IV, isthelowerjawofafollgrownanimal; thesmallante- 
rior molars are absent, the posterior molars much worn ; the junction of the 
two halves of the jaw presents a curve of mnch regularity ; the narrowest 
part of the jaw occurs at the third molar, or at the second if the advanced ones 
be not counted ; the exterior curve of the maxillaries both anteriorly and to 
the rear is bolder, giving a longer versed sine than observable in Cuvisa’s 
plates of the existing and fossil species described by him: the base line of 
the incisor teeth, or that at which they protrude from the jaw is in a line 
with the centre of the canines, so that taking a side view thdr protrusion 
from the jaw is not seen. 

Fig. 2, PI. IV, is from a qtecimen in the possesHon of Conductor Daws 
which doubtless beltmged to a younger and smaller animal than the former. 
One of the let molars is present ; the 6tfa and 7th are little worn. The 
incisors are nearly equal in diameter ; the right central one presents a worn 
angular surfisce, produced it may be supposed by an upper incisor. 

The above specimens appear to be of one species. 

Figs. .*) and 9, PI. IV, are qtere fragments, interesting however from the 
shape and strie of the canines and the proportion of the diameters of the 
incisors amongst themselves. The centre ones are the largest; those next to 
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them the smaneet, and the exterior ones hold a mean between the 
two. No whole jaw of this description is in the collection, and the frag- 
ments aie such as not to warrant any deductions from the distinctions 
here noticed. Fig. 4, PI. IV, presents a marked difference in the shape 
of the incisors, which are more elliptical than in the preceding varieties. 
The exterior incisors have a section not observable in any other speci* 
men ; and are, relatively to the four centre incisors, set lower than the 
analogous incisors of other varieties — may not this be considered a distinct 
species ? 

Fig. 3, PI. V, is a fragment from the lower jaw of a small Hippopo- 
tamus, it contains the two posterior molars, the advanced one differs in shape 
and proportionate dimensions from the analogous molars of the larger 
species ; the fore part of the tooth is much narrower than the after part ; 
the length of the tooth measured along the jaw is equal to that of the same 
tooth in the larger species, the jaw is more curved and fines off more 
rapidly towards the front than in the larger animals : it is so narrow in front 
of the advanced tooth as to suggest tlie possibility of their having been 
fewer molars than seven. 

Hippopotamus — Upper Jaws. 

Fig. 1, a, 6, PI. VI, is from the head of an old animal, the teeth being 
very much worn: the specimen is so much cracked, that the sandstone 
could not be cleared from the temporal fossa. On comparison with the 
species described by Cuvier many differences may be observed. 1 shall 
however confine myself to noticing u few distinctions which exist 
among the specimens liefore me, without alluding to those which will 
immediately strike the eye on comparing Cuvier's plates and the accom* 
panying sketches. 

Fig. 1 , PI. V, is taken from a specimen, the head of an adult animal ; 
it varies from the former in the shape and prominence of the orbits, in the 

p 
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greater concarity of the head between the orbits, and the more rapid rise 
of the ridge : this specimen is also much cracked and consequently could 
not be altogether cleared of matrix. 

Another specimen in our collection (omitted for want of room in the 
engraving) has, in general form and degree of preservation, a resemblance 
to Fig. 1, of PI. VI. It is from the head of an aged animal : the roots of 
the canines are visible and present a heart-shaped section. There is 
however much difference between the two ; the most striking dissimilarities 
are the insertion and start of the canines, which attest shorter nasal bones 
to have Itelonged to this species ; the shape and prominence of the 
orbits; and the greater concavity of interorbital • space. The specimen 
under consideration, has a nearer resemblance to Fig. 1, of PI. V, but 
belonged to a somewhat smaller animal. 

Fig. 2. PI. VI. is given as shewing distinctly the sutures, which dis- 
agree in several points willi those of species hitherto described, both as 
existing or in a fossil state. 

Fig. I. PI VI. may Iw considered a.* one species ; Fig. I, PI. V, and 
Fig. 2. PI VI, as having Ijehu gcd to another speicies possessing the cardi- 
ferm canines of whi( li so inunv tragmeuts are disinterred. 

I'l. . 12. ti. b ( PI. \ll. belonged to a small Hippopotamus, and 
pn -i nt' two jM'culiarities- l.st, the great breadth of its ridge as shewn in 
Fig 12, M. 2ndly. — The depth of its occipital condyles, which is greater 
in projKirtion to the height of the occiput, than those of the large 
Hippopotamus. 

Fig. 1*2. PI. VII, though possessing the peculiarities above noticed, 
aflbrd.s too narrow grounds for the establish nieiit of a separate species. 

The lower jaws agree in one respect, namely that of all haring six 
incisors, in this differing from the existing and fossil species hitherto 
descrilied. 

The upper jaws have the proportion between the external breadth of 
tlieir occipital condyles and the breadth at their orbits similar to that 
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Stated to exist in the living species by Dr. Aoams, twice the occipital con- 
dyles' breadth equalling the breadth at the orbits. 

Figures 2a, 2b, 2d, PI. V, and Fig. 6, PI. IV, are taken from a speci- 
men which is the only one of the kind hitherto met with. It is a fragment 
from the jaw of some pachydermatous animal* ; but differs materially from 
all with which it has been compared : further discoveries will it is hoped 
throw light on this interesting fragment. 

Fig. 9, a, b, c, PI. VII, is a fragment from the jaw of an animal sup- 
posed to belong to the genus Sus. (Sus Sivaleusis, Pal. and Caut.^ 

Fig. 0, PI. VII, molar of a small Hippopotamus. 

Fig. 7 and \0 a, b, molars supposed to belong to species of the Sira- 
theriutn.-\ 

I'^ig. 8, a perfect tooth, the lower part of which has a a’hite enamel ; 
the upper port is a dark brown cone, longitudinally striated— 1 have deli- 
neated it in consequence of its dissimilarity to the drawings or specimens 
of Sauriun teetli which have come under iny ol>servatiun.| 


* The drawing of this fragment lo much reaembled CnviKR’s plateiof the Hippopotamoa, 
that I wondered at the author's misgivings on the subject, and wrote to interrogate Dr. 
Falconer previous to putting the present page to press. Dr. F. however asiures roe that the 
fragment undoubtedly does not belong to that animal; but, as Liruts. Haker and Dlrand 
iiad rightly conjectured, to a new pachydermatous animal, to wliirli Captain C a UTLEY iiud 
himself have from other specimens given the name of Cktrrotkfrium : ** the engraving is 
imperfect, and so much like the Hippopotamus, that it might be easily mistaken. The dif- 
ference in the original tooth bowcfver is well marked. There is no.real trefoil on it ; the appear- 
ance is spurious * the plane of wearing is oblique ; the spur is strongly bifid , and the eollinei 
or mamillary processes are wide apart" J- P. 

t Dr. Falconer remarks on the engravings: Figs. 10, «, b, ** they exhibit the form veil, 
but they do not give the diaracters of the surface of the teeth, which is striated reticvlariy with 
rugous eminences." A tooth of the tame kind, obligingly sent down by dkk for my inspection, 
exhibiu these peculiarities very distinctly ; I hope shortly to have an opportunity of 
engraving it.^J. P. 

; Croc, biporcahu of the preceding paper by Captain Caltlby. 




00 


INDICATION OF A 


V. 

INDICATION 

OF A 

NEW GENUS OF THE CARNIVORA, 

WITH PE8CR1PTION OF THE SPECIES ON WHICH IT IS FOUNDED. 

By B. H. HODGSON, Eso. 

Reiidfut in Kipul. 


FAMILY CARNIVORA. TRIBE PLANTIGRADES. 

GENUS URSITAXCS. MIHI. 

Cketk Teeth of vrsinejlatneis almost ^ fntt mnsteline disposition;* the tubercular of the upper 
jaw, mooth-crowned, narrow, parallelogrammic and smaller than the Carnivorous : none in 
the lower jaw : two false utolars above and three below on either side : general confer mahtm 
of the smimal similar to that of the Badger, but wanting external ears : anal glands as to 
Mydaus. 

Rbmakk. — The natural affinities of this Genus are with Crsus, Taxus, and higdaus ; but 

chiejlg with Tojcus, 


The single animal from which the above characters are drawn w as procured 
by me in 1829, since which period 1 have in vain endeavoured to obtain 
another: and, as I see no immediate prospect of better success in my 
search, I shall not longer defer giving such account of it as my materials 


* That ii, a disposition partiilly transverse, exhibited in the inner heel of the oarnivorons 
tooth, and the whole body of the tube rcnlons one of the upper jaw. This arrangement of the 
Ueth appears to be appendant to the true cutting type, and is not therefore developed in Ursus, 
or in other true plantigrades. Amongst the digitigrades it is common, and particularly so in 
the mnatolidss. 
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ynw l?l* me to eopply.* The epecimen 1 obtained wae a matnre male. It 
waa leoently kiUed, but had had the intestines removed before it was 
brought to me from the vale of Miukwee^piit, at the southern base of the 
last mountainous range towards India, whence I infer that its habitat is 
the hill y portion of the southern region of Nip6l. 

UuiTAXDS Inadritus. Earless Ursitax. Mihi. 

This is a low-legged unwieldy massive animal, with the general con- 
formation and size of the Badger, from which, however, it differs most 
materially in its system of dentition, and more obviously in the want of 
external ears, the harshness and scantiness of its single coat of hair, and 
the disposition and number of its palmary tubercles. 

Hie Earless Ursitax or Bear-Badger is thirty-two inches from the 
snout to the root of the tail, which is five inches long, or six and a half if 
measured with the terminal hair. The girth of its body, behind the shoulder, 
is twenty-nine inches, and the massiveness thence inferrible is maintained 
uniformly throughout its proportions. It is purely plantigrade and fosso- 
rial, dwelling in burrows on the southern slopes of the hills, and very seldom 
appearing abroad by day. The face, though not elongated, is conic and 
suddenly sharpened towards a neat, round, immobile, clearly defined and 
ungrooved muzzle in which the nostrils are opened to the front, but have a 
narrow prolongation to the sides. The lips are closely applied to the jaws 
and entirely void of mustachios : nor are there any bristles on the eheeks, 
above the eyes or on the chin : the cheeks are full and fieshy : tlic head 
broad, and as much depressed almost as the Otter’s : the eyes small. 


* Thii if mentioned by Ibe loeni name of SUtHmA, in the catalogne of Nipnleie 

Mammib, (1893) ; and ite paenlier dentition is dwioin eunmarily deeoribed. 
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round, level with the cheeks, possessed of a third lid which may be drawn 
two-thirds over the cornea, and of a round pupil ; their position nearly 
equidistant from the snout and ear. The nude ears are shaped and dis- 
posed pretty much as in the human subject : but the helix is wholly want- 
ing, being replaced by a marginal obtuse swelling of the skin merely. The 
parallel portion of the anti-helix is rather more sharply defined ; but the 
transverse is wholly absent : the tragus distinct, but the anti-tragus and lobe 
evanescent. The conch is elongated vertically like the rest of the organ, 
with but a small cavity aud no superior definite limitation : the opening 
into the interior simple, apert, and round : the neck of the animal short 
and very thick : the body still thicker ; being as deep almost as the length 
of the limbs, which are short and powerful, particularly the anterior ones. 
The digits arc 5 in all four extremities, blended with the metacarpal and 
metatarsal joints so ns to constitute solid pads for the feet, the anteal half 
only of the last phalanges being free, and connected superiorly by a small 
strong membrane which is firmly attached to the nails. The inferior surface 
of the hands and feet, to the. back of the wrist aud to the os calcis is 
perfectly nude, the palms and soles being full, soft, and fleshy. At the 
forward end of each anterior digit is a very large ball, suitable to keep the 
huge nails from embarrassing the animal's walk ; but the bases of all the 
5 digits rest on one, undivided, round, pad, behind which is another, as 
large almost, and of similar shape, for the metacarpi. The balls of the 
hinder extremities resemble those of the fore, save tliat the metatarsal pad 
lies less centrally behind the termino-digital one, and is somewhat less 
developed. The gradation of the anterior digits is thus : the central largest, 
then the index, next the annular, then the external finger, retracted as in 
our hand, and with its nail similarly diminished ; last the internal one, 
subremote as with us, but much the feeblest of all. The hind feet are 
considerably smaller than the fore: they have the external digits less 
retracted ; the talons of the whole much less developed ; more nearly equal 
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ia size; and gradated upon a diSferent principle — the outermost being 
the stoutest, and the rest, gradually but trivially diminished in strength 
towards the inmost. The nails of the anterior extremities are typically 
fossorial, sub-arched, shallow, stout, obtuse, obliquely compressed with 
broad convex backs, and a sharpened edge below. 

The feet and hands of Ursitaxus are precisely similar to the same 
organs in the Bears, except that the digit answering to the thumb is rather 
remote in our animal — not so in Ursus — and that the interval between 
the terminal balls of the digits and their confusion with the palmary mass 
is nude in Ursitaxus — clad with soft hair in the Bears 
The anal glands of the Ursitax differ considerably from those of the 
Badger, agreeing point by point with tlie same organ in Mydaus (Horsfidd), 
save only that the excretory ducts are rather longer in our animal and have 
their termination in the rectum rather nearer to its orifice and to one 
another. The tongue of the Ursitax resembles that of the Badger, lieing 
wholly covered with small papillm, neither horny nor aculeated backwards. 
The covering of our animal consists of harsh hair only, and that very 
scantily furnished. It is about two inches in utmost length, straight and 
adpressed, sufficient in quantity to hide the skin upon the superior aspect 
only of the head, neck and body ; the face, neck and body below, with the 
limbs internally, being partially nude. The colours are dirty yellow and 
black, clearly defined by a line passing from the brows along the flanks to 
the edges of the tail, and leaving all above it of the former — below it, of the 
latter, hue. The dirty tinge of the yellow upon the superior parts is caused 
by an admixture of yellow and black hairs, of which the former are more 
abundant and longer too than the latter, but both of similar harsh character 
The tail, 6 inches long and scarcely reaching to the middle of the buttocks, 
is cylindrico-tapered and covered with hair like the back, the point being 
fine and a little recurved 
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The following are the detailed dimeneions of oor-animal — 

Feet. Inch. 


Tip of snout to base of tail 2 8 

Tail only 0 5 

Tail and hair 0 

Carpus (inclusively) to longest finger, 0 4^ 

Heel to longest toe, . . 0 4^^ 

Length of the head 0 6| 

Nose to fore-comer of eye 0 2 

Thence to opening of ear, 0 SJ 

Girth of body, behind shoulder, 2 fi 

Longest fore-nail, 0 

Ditto hind ditto 0 0| 


The skull is inches long, 3,', wide iuid high. The width is taken, 
not between the zygomatii; .mlu s but between the alse of the transverse 
crista. There the lateral dimensions arc Itirgest owing to the great deve- 
lopment of the transverse or lamlMluidul ridge of the skull before it sweeps 
upwards to join the zygomatic arches. The skull bears, upon the whole, 
BO great a similitude to that of the Otter, that it may be very well illustrated 
by pointing out the differences merely between the two. These consist in 
the slight arcuation of the outline along the parietal portion of the skull in 
UrsitaxuB ; the greater development of tlie frontal, nasal, ami malar, bones ; 
the diminished length of the zygotnatic arches ; the rather more incomplete 
and less advanced orbits ; the very small size of the infra orbitar foramina 
— ^which are besides two on either side — and, lastly, the larger development 
(•!■ more) of the tympanal bones. In respect to the teeth of the two animals 
there is no very noticeable difierence in the incisors and canines which 
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indeed aie apt to assimilate in most of the camirora.* The canines, how- 
ever, are thicker, shorter and blunter in our animal than in the Otter. The 
molars, too, of both are formed upon the same ultimately sectorial model 
and have a similar arrangement in the skulls : but they are fewer in num- 
ber in Ursitaxus ; and the trenchant processes of the crowns are almost 
obliterated. And, as if to defy all exclusiveness of system on our part, the 
Otter, with its sharp processes, has a very large flattish heel to the upper 
carnivorous tooth, and an extremely broad transverse tubercular behind it. 
On the other hand, the heel of the same tooth in Ursitaxus, tliough flatter, 
is smaller ; aud the tuberculous tooth behind it exhibits a much less, but 
a smoother, surface. I regret that 1 have no Badger's skull wherewith to 
compare that of the Ursitax. Independently, as fur as may be, of all 
comparisons the skull and teetli of our animal have tin* following characters. 

TVte Skull. It is very thick and solid with numerous rugosities all over 
its surface; is rather depressed than compressed, and very slightly but 
uniformly arched along the vertical line : parietes amply developed, alford- 
iiig a large cerebral cavity and shallow temporal fossae : the crista? of medial 
height, but running unbrokenly from the bifurcation of the brows to the 
zygomatic arches ; their chief development being at the point where they 
sweep round to join those arches : frontal bones of considerable lengtli 
and width : nasal, short but wide : Iwth slightly convexed across ; and, 
lengthwise, the former convex, the latter, sub-concave : malar bones 
uncompressed, with tw'o small infra-orbitar foramina on either side : 
zygomatic arches, short, stout, considerably bulged outwards : orbits meclial, 
very incomplete, there being no process from the zygoma, and but a small 
one from the os frontis : frontal sinuses medial or largish : occipital bones 
dipt vertically from the junction of the lambdoidal and sagittal sutures'. 


* lo Uie form of (he ineiior teeth Unitsxnt diSen entirely from Mydeni with which 
■nimal it hu ecTcrel poinie of afBnity. Other dilforeneei oeonr in the etmcinre of the eire nnd 
of the extromitiei— not to mention the cnrdinnl diitinction hetween the molar taalh of the two. 


a 
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BO that the condyles of the foramen magnum are neither posteal nor anteal 
to that junction. There is a short but strong Tertical crista on the occiput, 
and a transverse one of much greater extent, parallel and closely approxi- 
mated to the lambdoidal ridge. The bony separation of the cerebrum and 
cerebellum is very strong and much developed, leaving a long, elliptic, 
vertical foramen in the midst, nearly twice the size of the great foramen : 
the tympanal bones amply developed, setiii-ovoid, and reaching forwards 
to the articulation of the jaws which is so complete, in the cylindrical 
Jiingc manner, that the low'or jaw can be barely removed from the*skull 
'I'lie rami of the lower jaw are nearly straight, very powerful, short, 
niicoinpressed or remote, and furnished with large subvertical coronoid 
processes, and small styloid ones : the condyles nearly on a line with the 
upper cheek teeth. 

The Teeth. — ^The incisors are all disposed rcctilinearly to the front, 
erect, strong, cylindrical in their bodies, and broad-crowmed ; the crowns 
of the lower ones being horizontal — of the upper, obliquely sloped inwards. 
The <‘Xternal incisors are the stoutest, and the rest gradually decrease in 
tiii< kuess to the central pairs. These teeth are all in contact with each 
other; and, in lower range, with the canines also: but the front teeth of 
(hr upper jaw have a necessary interval from the canines for their passage. 
The canines are short, stout, obtuse, conic, and of equal size above and 
helow\ They are mutually scarped by friction against each other, but exhi * 
bit no heel. The upper canines are straight ; the lower, subcurved. All 
th(‘ molars are in contact w ith each other, but not quite with the canines. 
They are sixteen in all — four on each side of either jaw, of which the two 
first of the upper, and three first of the lower range are false molars ; the 
3d above, and the 4tli below, the carnivorous tooth ; and the 4th above, 
the tuberculous one. Below there is no such tooth. All arc disposed 
lengthwise, save the tuberculars of the upper jaw which have a transverse 
arrangement, causing a triangular vacancy between them and the internal 
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neels of the carnivorous teeth of the same jaw. The molars gradually 
increase iu size as they recede from the canines in the lower jaw ; but, in 
the upper, the carnivorous tooth is considerably larger than the tubercular; 
which latter is of the form of an oblong, narrow, parallclogruni, with a per- 
fectly smooth concave crown. All the molars are fuiigcd and essentially 
constructed as in the digitigrade or normal carnivora ; but, owing to the 
nearly obsolete development of the cutting processes of their crowns, they 
bear a character of greater resemblance to the molars of the typical plan- 
tigrades. 

The scissor action or true cutting process must in rt'spect to these 
teeth l»e limited to the caniivoroas ones, and even there Itc more than 
matched by the crushing action of one crown on another. The whole of the 
molars are longer considerably than broad : but tliey arc almost as evidently 
broader than high. Heretofore it has been remarked that in proportion to 
the diminished number of the molars is the high development of tlieir 
sectorial attributes: but in Ursitaxus we have molars less only in number 
than those of the cats proper, which yet are distinguished for the remark- 
able flatness of their crowns.* 

Deeply imbedded in the cellular membrane at the outlet of the pelvis 
and centrally on either side the large anus, the Ursitaxus has an oblcng, 
spheroidal, hollow gland, wiiich communicates, by a distinct tubular ca d, 
with ;i round pore opening on the caudal margin of the anus. Each gland 
is 1 1 inch long and | wide, being large enough to contain a walnut ; and 
each has its own canal and its own pore. These pores or anal orifices of 
the glands arc about | of an inch apart. The ducts uniting them with the 
glands take a superior direction to open at the upper margin of the anus, 


* 1 make dae allowance for detrition by use owing to the age of my apecimen : but there 
•till renuini a remarkable flatnens of crown in the molara, greatly eiceeding that of the temi- 
frugivoroui Paradoxuri for example. Such teeth, being only sixteen in toitl number, of which 
but two are tnbercnloui, conatitute lurcly a singular and unique type amongit the Carnivora. 
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under the tail ; and they exhilnt at either end a muscular ring. The walls 
of the glands are about ^ inch thick, and purely glandular ; and their lining 
membrane lies closely in contact with the walls and is secretory throughout. 
But no pores can be traced on this lining for exuding the secretion which 
yet is contained in the cavity of the glands whence it passes by the tubes 
and anal pores into the rectum. The secretion found in the dead subject 
was dark, thick, and very foetid. 


Nqml, February , 1836. 
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EURINORYNCHUS GRISEUS: 


By J. T. PEARSON. Esocwe. 

AmittMiU SurgtWt Curttmr Slut. A§. 9a$. 


Aves. Auctonim. Orrf.— Giallatobm. 111. 

Trib r Fam ^ 

Gen.— Eubinobynchus. Wilson. 

Gen. Ch, — Bill, elongated, depressed, dilated at the tip, corerad with 
feathers around the base. Upper mandible serrated along the middle of 
the roof of the mouth. 

Nostrils entirely hidden by the feathers at the base of the bill. 

four-toed, three toes forward, and one backward ; cleft ; the 
hinder toe elevated, so that its tip alone rests on the ground ; toes margin- 
ed along the sides, and furnished with short curved nails, of which that 
upon the middle toe has a sharp margin on its inner side. 

Tail shortj of twelve feathers, rounded. 

long, extending beyond the tail : first quill longest. 

8 
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Eob. Gbuevs. Wilson. (Plate IX.) 

Eurinorynchus, grey above, white beneath, black bill. 

Platalea Pygmcea, Linn. System. Nat. Edit. IS, vol. 1. p. S31, Gmel. 
Syst. Nat. Edit. 13, toI. 1. p. 615, Latham Gen. Hist. vol. 9 . p. 7, Shaw 
Gen. Zool., vol. 11. p. 645, Eurinotynehus Griseus, Wils.Thun. Acad. Suec. 
1816, pi. 6, (asquoted in Griffith'sRegne. Animal, Edit. 1829, )to 1. l.p. 528, 
Griffitli's Cuvier, vol. 8. p. 383, Temminck's Manual, vol. 2. p. 594. 

Sp. CA— Size that of a sandpiper. Length, from tip of the bill to the 
end of the tail, 6 inches ; length of the bill inch. Breadth, from tip to 
tip of the wings. 11 inches. Bill, both above and below entirely black, 
dilated at the tip to the breadth of inch ; it consists at the base for two- 
thirds of its length of a central keel or ridge, flattened at the top, which is 
continued to the tip, and narrow margins, altogether about inch in 
breadth : At the anterior third, the margins l)ecome dilated on each side, 
having a sharp angular projection in front, and the sides sloping off poste- 
riorly so as to form a rhomboidal tip, the dilated part of the upper mandible 
being somewhat convex above, and concave below. Within the mouth, the 
upper mandible is margined ail round the tip, and down Ute sides ; whilst 
along the middle there is a sulcus, corresponding to the keel above, fumisli- 
ed with small conical, sharp projections, to enable the bird to secure its 
prey. Under mandible in form like the upper, but with a somewhat smaller 
dilated end, fitting in when the bill is closed within the margin of its anta- 
gonist ; having a membranous fossa between the rami for two-thirds of its 
length, as far as their junction ; and from thwee to the tip a central angu- 
lar keel, or ridge, with the sides dilated like those of the upper mandible. 
Within the mouth the lower mandible is furnished all round with a 
slightly elevated margin ; and has a broad deep central fossa, for the 
reception of the tongue. In the dried specimen the tongue is black with a 
white tip, and it extends forward firom the base of the bill inch ; and 
appears to have been rather broad and fleshy, and as long as the bill. 
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The Pigmy Spoonbill is ash grey above, and white below, the ground 
colour being of a blueish ash. Crown of the head, back of the neck, mid- 
dle of the back, upper tail coverts, middle of the tail, scapulars, greater and 
lesser wing coverts, and primary and secondary quills more or less of an 
ash colour, shaded with brown, and tipped with white. Feathers of the 
head,, back of the neck, upper part of the back and wing coverts dark in 
the centre, and margined round the tips with white. Tail coverts darker, 
with white shafts for three-fourths of their length, and black at the tip, 
where the webs, also, are black. Tail 1 jV inches long ; shafts of all the 
feathers white, two central ones dark on the inner webs, lighter o.i the 
outer, and tipped with w’hite ; the other feathers gradually becoming lighter 
to the outermost one, which is almost white. Remiges with white shafts ; 
webs dark brown, almost black on the outer one and tip ; lighter on the 
inner ; and white at the base for one- third of the outside, and two- thirds of 
the inside webs : First quill longest. Secondaries white at the base for 
two-thirds of the inner margin of the inner web, the rest dark brown, with 
a narrow border of white. Tertiaries still lighter, some of the inner feathers 
being altogether white on* the inner web and tip. Lesser under coverts 
white, mottled with ash. Forehead, cheeks, tliroat, front of the neck and 
breast, inner coverts, sides, belly, and under-tail coverts snow-white. Legs 
and feet black. 

The Pigmy Spoonbill is noted in Griffith's Cuvier as ** one of the 
most rare birds existing, for, but a single individual is known.” It is said 
to be a native of Surinam and Guiana. The present specimen is stated by 
Mr. Newcombe, who presented it to the Society, to have been “ shot on 
Edmonstone's Island, which is situated a little to the northward of the centre 
of Saugur Sand.” Captain Lloyd, of the Indian Navy, informs me that 
he also once met with a specimen in Arracan. 
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DESCRIPTION 

OF 

THREE NEW SPECIES OF PARADOXURUS, 

INHABITING THE SOUTHERN, CENTRAL, AND NORTHERN 
REGIONS OF NEPAL RESPECTIVELY, 

WITH NOTICES OF THE 

HABITS AND STRUCTURE OF THE GENUS. 


By B. H. HODGSON, Eso. 

II. C. Rendeni in SrpAl. 


Genus PARADOXURUS. Cuvier. 

Specie* P. IIIRSUTUS. Mtki. 

This species is peculiar to the open parts of the Nipalese Tarm and is also 
found very generally in the British districts on this (the left) side of the 
Ganges. It is po.ssibly identical with Blainville's Vivena Bondar, des- 
cribed from a draw ing at the India House ; and, should it prove SU, the tri- 
vial name Bomlar can be retained ; ifotherwise, the epithet Ilirsutue, affixed 
by me in consequence of the extreme length of the animal’s hair, may ser\ e 
to designate the species. 

In North Bilmr as well as in the Niimlese Tarat, this animal is known 
by the names of Maehabba and of Malica. It is no more shy of inhabited 
and cultivated tracts than the common Mangoose or Herpesles Grisints; 
audits favourite resorts are the old and abandoned mango groves. In 
holes of the decayed trunks of the trees it seeks a place of refuge, m^hg 
such its ordinary dormitory as well as invariable breeding place, and even 
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procuring its food almost as much amongst the branches as in the grass 
irhich is suffered to grow up in these grores nfler their cultivation has been 
laid aside. Uowvret rapacious its ordinary habits— and those of few of the 
carnivora are more so— it feeds freely upon the ripe mango in season, as 
well as apeu other ripe fruits : but its more usual food consists of live birds 
and of the lesser mammals — the form^ of which it seizes upon the trees as 
veil m on the ground with a more than feline dexterity. It readily kills 
and devours snakes as well as hares and their yonng, with mice and rats ; 
but will not touch frogs or blattse. One that I had alive escaped from 
confinement ; and, as soon as the gray of twilight set in, it made its way 
into the poultry yard, climbing a high wall and killing one goose, two ducks, 
and seven fowls, in le.ss than an hour ! 

The Hirsute Paradoxunis is 45 inches in length from the tip of the 
snout to the end of the tail and about G-lbs. in weight. The Icaigth of the 
tail, inclusive of the hair projecting beyond its tip, is equal to that of the 
animal — exclusive, about an incli less. Tlic female is sonjowhat smaller 
than the male and rather paler ( oloured : but the diflercnce is trivial, neither 
sex nor nonage causing any noticeable diversity in this species, 'i'iie colour 
of the animal is a fell clear yellow, largely tipped vritli black, and entirely 
void of marks or lines upon the body. The entire bridge of tlic nose, ilh 
the upper lip, the whiskers, and broad Ijund ihcnee proceeding over the 
cheeks, the ears, the chin, and lower jaw, the fore legs w Lolly, and the hind 
from the heel downwards, togr^ther with the terminal third of tlie tail, are 
black or black-brown. The region "f the eenitals, and a zone ein ncliiig 
the eye# posteriorly, are pure, pale, 5 'ellow. The soles of the feel and tlie 
snout are brownish fleshy gray : the nude part of the lip?., the palate, 
tongue, and bare portions of the cars mid of the genital region, pier fleshy 
white. 

The fur is of two kinds, viz. hair tind wool. TIk? former is straight 
daatic. not rigid, of great length and free set, not even ordinarily .,p; iicit 

T 
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to the body and considerably erigible under exoitiemeot It is two inches 
and a quarter long, and, for the most part, equally so over the whole body 
and tail, the face only and limbs bmng dressed in short adpressed fur. 
The colour of the hair is, generally, jfsr two-thirds from the root, yellow, 
and for the terminal third, black ; but here and there a hair whidiy black 
intervenes ; uid, sometimes, (he hair has a third dusky riqg towards the 
base. The wool is soft, wavily curved in its length, somewhat litMW than 
half as long ns the hair, and almost entirely of a yellow hue, thoogh close 
to the skin, it has a dusky colour. This species in its general ftni exhibits 
a good deal of the vermiform type ; both the ftice and body being longer 
and more attenuated than in either of the subsequent animals. The head 
is depressed and rather broad ; the face or nose considerably elongated and 
sharpened : the muzzle hrgiah and vagnely defined : the nates anterioi 
and lateral, opened chiefly to the firont, but freely to the sides also, whitfaier 
they proceed with a strong curve ; being divided both anteally and supe- 
riorly by a deep groove : eyes large, prominent, and possessed of a vaiiahln 
pupil which is, however, for the most part, vertical and linear : Ears well 
developed, freely exserted from the head and tbente having consideraUe 
molnlity, dvoid, nearly nude, the interior complex, and the fissure at the 
posterior part of the helix divided and furnished with two salient processes : 
the body (as already noticed) subveriniform : the neck thick and tdioit : 
the limbs short and stout, and equally so in both extremities : the feet 
large, broad, spreading freely, and furnished with fiill soft fleshy soles’: 
4 basi-digital, and 2 elongate metatarsal and metacarpal balls : the action 
and structure plantigrade; but not typically so, the fur extending in the hind 
feet Utlis of an inch below tli^ os calcis, and the animri using at speed the 
digitigmdc motion w'ith the hind extremities, proceeding by bounds with all 
four feet at once : the talons ^ths vaginate, and as sharp and curved almost 
as in the Felinw : the tongua aculeated backwards : the tail equal to the 
body and head, cylindrico-tapered, thick at the base, not prehaasile. 
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vntiruted, Uid canM tub-horizontally with the terminal part a little raised 
BO as to keep it off the 'ground. 

The lemaleB have 4 ventral teats, and produce, I undentand, but one 
loeod per annum The habits of the species render them mote active by 
sight then by day — a circumstance clearly providdsi for by the lao^ness of 
thnr eye with its extremely convex cornea. They deep rolled up in a ball : 
when angered, spit like eats j and, like cats and dogs, drink by lapping 
udth the tongue. They are extremely ferocious and unruly when taken 
mature'; bat are apparently very capable of being tamed, if caught when 
yenng, though the natives of the plains or hills never attempt to subject to 
discipline their various and high natural endowments. Tbidr cerebral 
developamnt is much greater than that of the Mangooses; and they have a 
finer sense of smell, hut less acute hearing and diurnal vision. When fight- 
isg they grapple with each other like wrestlers, scratching and biting at 
the same time, but never quitting their hold on the body of the adversary. 
They are matchless climbers; and derive the extraordinary energy of tlieir 
double grasp with both hands and feet, whether in scansion or in contests 
witli each other and with their prey, from the high articulation and free 
lateral motion of their limbs, the' great strength and Acm insertion in the 
large humeri of their pectoral muscles, and from the sharpness aud curva- 
iureofthebr very mobile sheathed nails,— -all points in which they differ 
remarkably from the Mangooses, and approximate, through the Oiluri, to 
the Bears and Cats. Their rapid action is by digital bonndU of the feet, — 
palmary, of the hands : their walk slow, wholly plantigrade, and deliberate, 
with the head and tail lowered and the back arched. Their intestines are 
usual^^ from 4 to 6 times the length of their bodies, -^^^ths of the canal con* 
sisUBg of small gut, and the rest, of the laigc. They have a short ctccum 
of about an inch in lengtli, and commonly of the same equable diameter 
with 'the large intestine which, as well as the small, is thin, coated, and free 
from takes, sacks, or any other apparatus calculated to retard the passage 
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of the food. The stomach is a smooth membranous bagpipe, exhibiting on 
its outer surface the faintest indication merely of muscular fibre- 

The above remarks relative to the organization and habits of the Hir- 
sute Paradoxurus are, in the main, equally applicable to the two following 
species which 1 shall therefore characterise principally by such differences 
as they exhibit. 

Paradoxurus Nipalensts, Mihi. The more peculiar habitat of this 
species is the central region of Nepal, where it is very common : but it is also 
found in the northern, and occasionally on the coniines of the southern, 
region. It never quits the untamed forest, and very seldom the nioutt- 
tainous country. The intestines of tliis species are somewhat longer than 
in the Iasi, or six times the length of the body and head ; and 'the cnawns of 
its molar teeth are rather flatter — indications of a loss carnivoions habit 
than are supported by the relative manners of the living animals as seen by 
me in confinement, as well as by the contents of tlic stomachs of such as 
were killed in the state of freedom. 1 kept an individual of this species for 
four years; and, though I took no pains to tame it, it exhibited many more 
signs of docility than I ever witnessed in P. nirsufus. The stomach too of 
one which I shot in the forests of the central region contained only seeds, 
leaves, grass, and unhusked rice. The caged animal was fed on boiled-rice 
and fruits, which it preferred to animal food not of its own killing. When 
set at liberty it would lie wmting in the grass for sparrows and mynas, spring- 
ing upon them from the cover like a cat ; and w'hen the sparrows, as fre- 
quently happened, ventured into its cage to steal the boiled rice, it w ould 
feign sleep, retire into a comer, and dart on them with unerring aim. 
Birds, thus taken by itself, it preferred to all other food. 

This animal was very cleanly, nor did its body usually emit any offensive 
odour, tliougU when it was irritated, it exhaled a most fetid stench caused 
by the discharge of a thin yellow fluid fioin four pores, two of which are 
placed on either side the aims just withiu the sphincter. The organs 
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secretly this liquor are scattered granular specks, from which no ducts are 
traceable' to the pores which emit it. 

No similar pores exist in either the preceding species, or in that which 
will be subsequently described ; and yet both of them were ordinarily fcetid 
whilst the present one was not so.* Doubtless the secretion exists in all, 
though the pores which carry it off are no more visible to the eye ir these 
species -than are the ducts in the other. 

The distinctive secreting apparatus of the genus, and which is dispos- 
ed on either side of the whole length of the male and female organs of 
generation, has the same form in all three species, and the same secretion. 
This organ consists of two almond-shaped glands, one of which is laid edge- 
wise along cither side of the membrum virile or of the rima sexualis. These 
glands arc covered on the outer side with fur, but are nude on the inner 
side ; and, the skin being lax and subvalvular, when closed they conceal 
tlie sheath of the penis or the lips of the vulva — when opened, exhibit a 
shallow longitudinal fossa between the glands and those parts— but so 
shallow that both arc laid baro upon a nearly level and wholly nude surface. 

Jjongitudiually the glands are clearly defined by a slight constriction 
of the skin, especially on their anal extremity, between which and the 
opening of the anus tlicre is a clear space of an inch, covered with fur like 
the proximate parts, and forming a simple peroncum, from which, in the 
male, the testes are suspended in a small hairy scrotum. If you press 
these glands, with the skin on, they yield a clear thick substance like 
congealed honey. In small globular particles, issuing from numberless small 
and similar pores disposed all over the surface of the glands. Pressure, 
when the skin is removed, causes the protrusion of the same substance, in 


* This may be explaioed by tbe coniUnt tUte of irriUtion in which the two tormer 
tpeciet lived during the diort time I had them alive, whilit the latter, from having been tehn 
hmng and reared in confinement, wai ordinarily tranqnil. 

0 
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the fonn of strings, like yennicelli. 'the odour of this secretion is strong 
and musky. 

I now proceed with the description of the Nipdim species. This 
species is 48 to 50 inches long from the snout to the tip of the tail ; the tail 
being, as in Hirsutus, equal to the body in length when measured with the 
terminal hair, and about an inch less, if the tail only be admitted. The 
weight is from 9 to lOlbs., and the whole habit considerably more robust 
than in Hirsutus. In this respect, as in the twisted tail and shorter Rice of 
Nipatensu, it differs materially from Hirtutvs, agreeing with the Pongoun^ 
or P. Tpjnu of Cutieb. Indeed so strictly similar is the conformation of 
Nipakiuu to Tjfpus that it is unnecessary to say luove on that subject '; 
so that we may proceed at once to the fur and colours of our species.* 

The fur is of medial length and of two sorts, pretty much as in the 
domestic Cat, only longer and thicker. The length of the hair is about 
inches : of the wool, about 1 inch. The former is triannulated from the 
base with dusky slaty rufous yellow (^) and black (|) : the latter or 
W(y^ wholly slaty. The general effect, in point of colour, is a medial 
cat gray or brown gray, void of all marks upon the body. Centre of the 
neck, on the abdominal aspect, chest, belly, and insides of the arms and 
thighs, pure rufous yellow : tip of tail, paws, ears, lips, chin, a curving line 
on the cheeks proceeding from the upper lip to the eyes, and a longitudinal 
mark over the eyes, black or blackish : iris brown : nude skin of the soles, 
lips, and ears, fleshy brown : palate and tongue, fleshy white : whiskers 
half white and half black. Those of the lips are very strong, long, and 
adpressed. There are lesKr salient tufts of bristles on the cheeks, above 
the eyes, and under the chin — attributes common to all the three species. 


• Tyfuu, Moording to Cuvier, liM 6 UtU. Xpolewif hu but fonr: so alto JKrniliM 
Aad, M die diUbrenoe ii meterial, I beg to state tag facta have beea earefiilly detenuiaed by' 
the esamioatioD of seteral indiTidnals, 
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The ears in the present species are covered, outside, with hair which also 
forms a margin round the inner sur&ce. The fissure of the posterior part 
of the helix is simple, and the processes of the interior are less developed 
than in Hirsutus. Both, as well as the one to be next described, have a 
small stripe of fiir below the os calcis ; and in all the large lax interdigital 
membrane is covered with hair. 

The females have four ventral teats. They are rather less than the 
males, but otherwise entirely like them : nor does nonage afford any 
material distinctive signs. 

Paradoxubijs Lanioerus, Mihi. This species is strictly confined to the 
northern region of Nepali for warding off the cold of which its woolly 
fleece is peculiarly well adapted. In general conformation and physiogno- 
my it is mediate between the two preceding animals, being less vermiform 
than Hirsutu8-~\eBA robust than Nipalensis. In size it is considerably less 
than either. It measures only 32 inches from the snout to the tip of the 
tail, whereof the length of the tail is but 12 inches, or barely more than 
a third of the entire dimensions. The ears are hairy on the outer side : 
and the tail is without twist. 

The fur consists entirely of wool precisely similar to that of a coarse 
fleeced sheep. It is about an inch long, and collected into floces or clumps 
which incline to a curled appearance. On the legs and face the fur is short- 
er, closer set, and more like the fur of the congeners of this singularly robed 
species. The colour is an uniform earthy brown, but paler and fading into 
yellow, on the belly : the whiskers are white : and the nude parts, fleshy 
gray. As the Paradoxuri generally, and the Hirsuti species in particular, 
bear a resemblance in several respects to the Viverrte proper, with which 
they are ordinarily compared ; the following anatomical details may excite 
some interest, as well by their novelty, as by the demonstration they afford 
hat striking differences of form and consequently of habits exist between 
he one group of animals and the other. 
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The Muchahha, as already noticed, is the Paradoxurus Hirsutus : the 
CatarH or Catdst the Viverra Rasse vel Indica ; and by these, the popular 
names, the animals are described in the ensuing memoranda for the greater 
part of which 1 am indebted to Dr. Campbell. 

The scull of iie Cai&s throughout very considerably compressed and eleva- 
ted in comparison of that of the Muchahha^ the one bearing in its general form 
the same resemblance to the cranium of the spaniels as the other does to the 
scull of the mastifBs. This comparison refers more particularly to the 
cerebral portion of the heads. In other words, the parietes of the Catarse 
shelve insensibly towards each other, and are surmounted by very large 
longitudinal and transverse crista ; whilst Uiose of the Muchahba have an 
ample swell, with ridges far less developed. The arliculation of the jaws 
is somewhat deeper in Cat&s than in Mvjchahba ; the coronoid processes 
considerably larger and more inclined in the latter than in the former. 
The form of the zygomatic arches and of the orbits, and the proportional 
length of the frontal and nasal bones, are pretty much the same in 
both ; but the contour of the latter bones is materially didcrent in the 
one and tlie other animal. In the Muchahba the frontal and facial line, 
from the commencement of the longitudinal crista to the end of the nose, 
is straight in its length ; whilst, in the Catarse ^ it is arched : and, if these 
parts be regarded in reference to their transverse outline, in the Catarse 
they present a strong and perfect convexity throughout — in the Muchahba, 
a level, depressed along the mesial attachment into a groove which occupies 
the whole extent of the nasal bones and the anterior half of the os frontis. 
The receptacles of the auditory apparatus are three times as large in the 
Catarse as in the Muchahba : but those containing the olfactory organs are 
somewhat larger, though by no means compensably so, iir the latter than in 
the former scull. The infra-orbitar foramen is twice as great in the Jlfa- 
chahba as in the Catarse, corresponding to the superior size of the whiskers 
in that animal. The teeth have in both sculls the same positions, forms; 
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and numbers : but the canines are sharper and rather more currcd, and 
the processes of the molars are much more acute and longer too, in the 
Catarse than in the Mtuhabba, The scull of the Muchatba measures 
inches in length, 2 and ^ in width, and Ifth in height : That of the Catarse 
4^ in length, l| in width, and If in height. In proceeding with this com* 
parison the osteology of the Mvehabba will be chiefly detailed, the differ- 
ences, merely, presented by that of the Catarse being noticed as they occur. 

The cervical vertebrse are seven, and measure together 4 inches. The 
lateral processes or aim of the atlas are broad and strong, as is the spine or 
crest of the vertebra dentata. 

The six anterior vertebra only of tlie neck are pierced in the trans- 
verse processes by the canal of the vertebral arteries ; and, with the excep- 
tion of the two first and the last, all have strong transverse processes 
resembling those of the lumbar ones. To this may be attributed the 
strength and thickness of neck so prominent in the animal when alive 
and so essential to his predatory habits. The vertebral arteries enter the 
spinal canal in the articulating cup of the atlas, having a tortuous course 
through its body, and they penetrate the condyles of the occipital bone 
immediately after entering the scull. The seventh cervical has all the charac- 
ters of the dorsal vertebra except the depression for the articulation of the 
rib. In the Catarse the cervical vertebrse are seven as in the MuchMm ; 
but they are so much longer in the former animal as to measure one-third 
more, or six inches. The crest too of the vertebra dentata is higher and 
arched, giving that graceful bend of the neck so noticeable in the liv ing 
Catarse. 

Dorsal vertebra 13, smaller in their bodies and transverse processes 
than the cervical ones. The 10 anterior ones have spinous processes point- 
ing backwards ; the three posterior ones have no transverse processes for 
the articulation of the ribs, which are merely articulated with a small 
depression on the anterior end of the body of the vertebra. The lumbar 

V 
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Tertebra are aeren in number and large : the transTerse proceaees of all 
pointing forvarda, thoae of the two first and of the last one, Bmall» than 
the othera. Sacral vertebrae three, united by oaaification of the lateral pro- 
ceaaea— paasages being left opposite the intervertebral spaces for the trans- 
miaaion of the sacral nerves. Caudal vertebrs 28, the first four having a 
remains of the q>inal canal. The number of vertebrae here exceeds that of 
the Catarw by 4. The pelvis is shorter and broader in the Muekabha than 
the CatoTK, the symphisis pubis being in the latter inch long, and in 
the former, only f inch. In the Caturw the acetabulum is much smaller in 
circumference and not so deep : but the groove in the anterior margin ior 
the lodging of the round ligament is the same in both animals. The ster- 
num is composed of eight distinct bony pieces of a cylindrical shape : the 
posterior one furnished with heart-sliaped cartilage | of au inch long, 
projecting beyond the attachment of the last pair of true ribs. The 
riba ate IS pair, 9 true or articulated with the sternum by intermediate 
cartilage, and four false The scapulae present nothing remarkaUe to 
aaaist in.elucidating the muscular powers of the animal, save the largeness 
of the qiine and the extent and shallowness of the glenoid cavity — ^the 
former indicating the strength of the scapular muscles, and the latter, a 
great latitude of motion in the humerus. The glenoid cavity is oval-shaped 
and twice the extent of that in the scapula of the Catane. And here we 
have the first indication of a prominent difference in the motive organs of 
the one animal from those of the other. 

The humerus is 3| inches long, strong in its shaft, and bearing pro- 
minently all the marks of a bone subjected to vigorous and varied muscular 
power. Its head is large and represents a small segment of a large circle. 
It appears twisted towards its distad extremity, where it dilates into two 
large condyles for the origin of the strong muscles of the hand and fingers ; 
and the lidge for the insertion of the great pectoral muscles is strongly 
marked- Contrasted with the humerus of the Catarte it helps much to 
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Rfautme the itractiire required for a plantigrade and climbing action, aa 
compared with a digitigrade one. 

The animals are aa nearly as possible of an equal mean height: but 
the length of the corresponding bones is far from equal. The Catam 
mooes solely on his fingers by which means the length of his metacarpal 
bones and of his wrist are added to his height. The Muehaiba walks 
mitirely on bis hands and wrist, being thus deprived of his carpus and 
metacarpus as a part of his stature from the ground. But he is compm-' 
sated fiw this by an increased length of humerus and forearm nearly 
amounting to the length of the metacarpus which is added to these bones 
in composing the height of the Catarte. The centre metacarpal bone of 
the Cotane isone inch long: His humerus half an inch shorter than that of 
the MvekaUa, and his radius (the true forearm) } of an inch shorter than 
that of the other animal. The humerus of the plantigrade animal is 
strongly marked with a large ridge for the insertion of a pectoral muscle 
which rises from the whole length of the sternum; is furnished with broad 
condyles for the origin of the muscles of the hand and fingers; and has an 
extensive surface for articulation with the scapula. All these signs indi> 
cate free action of the arm on the trunk, 'with extensive motion of the hand 
and wrist. The humerus of the digitigrade animal, compared with the 
above, is weak and short; is not so prominently marked with ridges; 
its condyles scarce project beyond the articulating surface or trachlea; 
and it shews a limited surfiice for articulation with the scapula. These 
marks attest a more limited power of arm and hand, and a less free 
motion of the extremity on the trunk. The radius in the Miwhabba^ 
is much stronger and | of an inch longer than in the Cotarse : its arti- 
culating surface which enters into the composition of the elbow joint, 
is twice as large as that of the other: its rotatory motion on the ulna 
is much more free and extensive, enabling the raimal to bring the hand 
from the state of pronation fiedy round to that of semi-supination; 
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tnd its distad extremity is dilated into a large articulating surface for 
the attachment of the wrist. The ulna, as is usual where the radius 
is capable of rotation and forms the chief articulation with the carpus, 
becomes gradually smaller towards its end where it terminates in a round 
point. In both animals it enters but sparingly into the wrist joints being 
articulated with one carpal bone only. The bones of the carpus are 
seven : those of the tarsus are seven also : the metacarpal and metatarsal 
ones are five,* corresponding to the number of fingers. The latter bones, 
as well as those of the digits, are all nearly of equal length. The articula- 
tion of the metacarpal and metatarsal bones with the carpus and tarsus is 
free, afibrding ranch power of motion on one another. These bones admit 
also of flexion and extension on the wrist and ankle ; instead of forming 
a compact arch, as in the Catarse^ where they are raised from the ground. 
The five digits of the hands and feet are a5i }irodnced to the front, the 
tlmmbs not bedng retracted as in the Caiarsc ; and they are armed with 
feline talons. Each digit has tiiree jdialan:.:es endowed with the most 
extensiye motion. To all these peiuliaritic.s oi structure it is owing that the 
Muchiibha is enabled not only to climb trees wi:h ease and rapidity, but 
in iib own defence as for purj>oses of aggression to grasp an object with 
consuhTuble strength and with the feet as w^ell the hands. It cannot 
of course bend ihedigiis on the palms, but wntJi one hand opposed to the 
oliier and the free rotation of the radius on the ulna the Mucluibha clasps 
tlic bruucli of a tree or the body of its antagonist when fighting with the 
greatest ease, and apparently w ith much force. The Mudutbba in these 
respects differs much from the Caiarse, whose efficient fingers are, besides, 
only four, with a small fifth, one behind and before, but of little use from 


* There are also two small sesamoid bones placed o\er the articulatioD of each metacarpal 
tad metatarsal with the hrti phalanx, to serve as fulcra for the digits. 
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thdr devBtioii and imperfect development. Nor are its talons either so 
acnte, so curved, or so mobile, as those of the Muehahhn. 

The bones of the fore arm and leg are separate in both : and the wrists 
and ankles of both contain the same number of bones : so also do the 
digits :* but in the Catarw there are only 4* metacarpal and metatarsal 
bonea, instead of 5 ; and the bones of the fore arm and of the leg are more 
slender and have smaller articulating surfaces in Calam than in Muckabba. 

From the foregoing remarks it is apparent that the whole structure of 
the limbs down to the talons is in the Mwhabba suited to scansion, in the 
Catarx to running. The few observations which follow will shew that 
these osteological differences are accomimnicd by others in the structure 
of the soft parts. The urinary and generative organs with their append* 
ages, although in one point essential for classification lx‘aring a resemblance, 
are widely different in each. Placed on the sh<.>ath of tlie penis anterior to 
the scrotum there is a secreting organ : hut, while! in the Catum, it cou> 
sists of a hairy lump, having the size and nearly the shape of a walnut, w ith 
a deep cleft in its centre. terminating in a cavity which is again subdivided 
transversely into two hairy depressions, in the Muchuhha it is simply a 
longitudinal naked secreting space wdiolly exposed to view . | The penis of 
the funner is very small, bony, and pointing to the ground : tliat of llie 
latter large, without bone, pointing anteriorly, ami rovired iiy a strong 
membrane thickly studded w'itb horny points. The prostate gland of the 


* Id respect to the metacarpal, Rietatar.s«(l and digital hones of Catarse, it would pcrliapa 
be more correct to nay that there arc live hones to the former, and only two to the inner digits ; 
removing tlie deficiency from the ouc part to the other. 

t Dissection proves the secreting organ to con.sist of two hodiea in both animals. Hut in 
Catarte the two parts of it are closely and firmly knit together over the penis, whilst in Muchab* 
ha they are quite separated, and have the penis lying freely between them. The secretion is 
more musky in f^ataru than in Muchahhu. 


W 
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one is small, two-lobed, and has the urethra passing through its centie : 
That of the other, as large as man's, and with the third lobe largely deve- 
loped, lies high in the pelvis, and has the urethra passing through its sur- 
face nearest the rectum ; the mass of the organ being between the pubes 
and urethra. The anus in both animals is without palpable secreting 
glands, ducts, or pores. 

The small salivary glands and the general nature of the chylopoetic 
viscera in both proclaim carnivorous habits, as contrasted with the same 
parts in herbivorous animals. Throughout the stomach and intestinal 
canal of the Muchabba, there is nothing found to retard the speedy passage 
of the food. The (Bsophagus enters the stomach close to the left extremity 
leaving no cul dc sac. The intestines are thin coated: the small csecum 
undilated at its distad extremity ; and, although the intestine is wider from 
that to the anus than above it, there is no trace of sacculi in it, and its 
course is nearly straight to the vent. The a hole intestines in both animals 
arc usually about four times the length of the body and of small calibre. 
But the smaller ones of the Calarse are thicker in their coats : its cecum is 
longer, and dilated at its further extremity ; and there are thrc» valvules 
conniventes found in its large gut. Its stomach also is thicker and less 
purely membranous. These circumstances would lead to the idea of this 
animal being less blood-thirsty tlian the Muctuibba. 
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SKETCH 

OF AN UNDESCRIBED 

HOODED SERPENT, 

«VITH 

FANGS AND MAXILLAR TEETH. 


By. Dr. Th. CANTOR. 


HAMADRYAS, Nov, Gen. 

Caput latum^ suhovatum^ deplanalum, rostro brevi, ohtuso. Canthus 
frontalis obsoletus, Bucca* tumida Oculi magni, prominenteSy pupilla rotun- 
da. Nares late nperto'y lateraleSy duorum ieuteliorum in conjinio. Scuta 
rostralia frontalibus minora ; scuta supraorbitalia scuti verticis cjnsdem wagni- 
tudiuiSy scutella praorbitalia duoy postorbitalia iria ; scuta orriptln/w tna.rnnay 
sex magnis scutis eircumdata. Dentes veneni anticiy pone rptos pauci dentes 
niaxillares. Gula squamosa. Collum dilalahilis. Truncus teres, abdomlnc 
rotuudato, squamis leevibus, per series ohliquas dispositis, imbrkatini tectns. 
Cauda brevis, scutis ^ scutellis tecta. 

HAMADRYAS HANNAH. 

Superne olivaceo-viridis, striis sagitlalibus nig r is cine t a ; ahdonune glauco, 
nigro-marmorato ; caudafere -J . 

The shape of the head is very like that of the I^nja fripudians, Merrem, 
the Cobra Capello, covered above with 15 larger shields iu 5 ranges, the 
first of which containing 2 scuta rostralia, the second 2 froniuliii, the third 
2 supra-orbitalia and the scutum verticis, the fourth 2 occipitalia, surround- 
ed by the fifth range, consisting of 2 postoccipital and a temporal shield on 
each side. These scuta as mxU as the others, covering the temples and lips, 
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are of a drab color, edged with black. The integuments of the upper part 
of the head as well those of the side and of the chin, are represented in the 
accompanying drawings. The muzzle x)btuse, rounded, with a wide semi- 
circular opening for the tongue, which organ is black, thick, bifurcate. 
The nostrils lateral, wide, between 2 shields. The eyes prominent, large, 
brilliant ; golden iris, round pupil, surrounded by 3 postorbital, 2 praeorbi- 
tal and 2 labial (the 4th and dth from angulns oris) shields. The upper lips 
covered with 7, the under lips with 8 shields. The mouth large ; in the 
upper jaw, a little longer, than the lower, 2 rows of palatal, sharp, reflex, 
distant teeth : two fangs on each side, covered as usual with a duplicature 
of the palatal membrane, behind those a few (3-5) maxillar teeth. Two 
rows of sharp, reflex teeth in the lower jaw. The neck dilatile, ( * ) though 
in a less degree, than that of the Naja iripudians, so that the hood or disque 
of this Serpent, is comparatively more oval, narrower, but thicker, than the 
hood of the latter. The back of the hood is covered with oval smooth scales 
of an olive green color, those which cover the black skin with a black 
margin, those covering the white skin of a lighter colour and w ithout black 
edges. The anterior part of the hood is formed by the first 16 to 18 abdo-- 
minal scuta, of a reddish yellow color, and the two lowest rows of scales, 
between which appear two black spots on each side, formed by the intersti- 
tial black skin. The trunk thick, cylindrical, tapering towards the tail, 
covered with 2 1 oblique ranges of smooth, imbricate scales of 3 different 
shapes (PI. XII. Fig. E.) Their color is olive green ; the interstitial skin 
is partly black, partly white, disposed in such a manner, that it forms a 
number of bands, converging ii. the direction of the head ; the black pre- 
valent towards the tail, near which the colors become much more bright, 
w’^hicb is in general not the case with Serpents. The broad abdominal 


( ^ ) The power of dilating the skin of the neck and thui forming a hood or disque is a cha- 
racteristic of the genus Auja, Laurenti, of which two distinct species are known, ris. the 
trijmdiantt with a number of varieties, most of which arc mentinoed and figured by 
llussEix, and the Naja haje. Coluber hsje, Ziim^, L’Aapic, the Aspis nf the Clasaics, repre* 
sented by Gboffroy St. Hilaire, and Saviqny, in ** Description de rEgypte.’* 
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scuta are bluish grey, intersperaed with black as they approach the tail. 
The tail cylindrical, gradually tapering into a sharp point, covered above 
with hexagonal, yellowish green scales, marked with pitch black, so tliat 
its general appearance is black, divided by yellow rings, and interspersed 
with spots of the same color. From the broad semicircular plate, covering 
the anus, proceeds a number of blackish blue, somewhat chequered, scuta, 
after which commence by pairs the subcaudal scutella. 

How little confidence can be put in counting the abdominal scuta and 
subcaudal scutella, using as a guide their number, which varies nearly in 
each single individual of the same species, is a remark made long ago by 
several Naturalists. The following Tables shew the difi’erence in this res- 
pect as well as the res])ective dimensions of four specimens, which have 
come under my inspection. 



Scutella subcaudalia, 


(ia 70 


210 

11 

71 


^5 

32 

03 



( * ) No. 1 ii the apecimeu here described. 
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The natives say, that individuals are found upwards of twelve feet 
in length ; at all events this Serpent for a venomous one is remarkable for 
its size, which, even if attained by any of the others hitherto described, is 
certainly not surpassed. In general these reptiles are of a comparative 
small size^ and perhaps the greatest ever described is a species of Daudin's 
genus Sungarus, which attains according to Cuvier seven or eight feet 
(R^gne Animal II. p. 96). Another venomous Serpent, generally reckoned 
amongst the greatest, is Vipet'a hmceolaia^ Daudin, 'Trigotwcephalus 
lanceolatuSf Oppel, the size of which is six to seven feet ; .that one‘ has ever 
been seea.upwards of nine feet, is considered very doubtful (Diction des sc. 
nat. LV. p. 302.) Three of the above-mentioned specimens were caught 
in the Sunderbuns, the fourth in the jungle not far from Calcutta. Accord- 
ing to the natives, this Serpent chiefly feeds upon other Serpents ; two 
specimens in my possession were regularly fed by giving them a living 
Serpent, no matter whether venomous or not, every fortnight. ( * ) As soon as 
this food is brought near, the Serpent begins to hiss loudly, and expanding 
the hood raises about two or three feet, and darts upon its prey just in the 
same way, aathe tripudians does. Dr. Russell, says, (I. p. 85), he 

could never induce the venomous Snakes to feed spontaneously. I have had 
various opportunities of verifying this with the Naja tripudians^ Vipera 
clegatis, Daudin, JBungarus annularis Daudin. The Hamadryns only 
makes an exception. This, however, is not the case with those venomous 
Serpents armed with fangs behind the maxillar teeth, croclicts posteri- 
eurs), which 1 have had opportunity to observe, viz. Cerberus Grantii 
mihi and Potamophis Ltushingionii mihi, both of which readily enough 
swallow their food. 


(' ) The Somke-catehen before they feed Serpeats, kept in cages, are accustomed to give 
them a quantity of water, which is readily awallowed. As I have witneaaed this fact very often, 
I cannot help remarking how perfectly wrong the phyaiologiata are, who atate, that Ophidians 
never drink. On the contrary, these animals both drink and moiaten their tongues, which, 
with the Serpents whose tongues are not situated immeUiately in the cavity of the mouth, 
become two quite different acts. 
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The fresh poison of the Hamadryas is a pellucid fluid, in consistence 
like a solution of gum-arabic in water. It reddens slightly litmus paper, 
which is also the case with the fresh poison of the Naja iripudians, Vipera 
elegans, Sungarus annularis, and Bungarus carukus; when kept for some 
time it acts much stronger upon litmus, (the color of which is easily res- 
tored by the application of carbonate of magnesia,) but after it is kept, it 
looses a great deal of its deleterious effects. Reserving the experiments 
made with the poision of this Serpent upon living animals, 1 shall merely 
state here, that the poison seems to act less quickly than that of the 
Vipera elegans and the Naja tripudians ; but it should be remarked, that 
the experiments were made during the cold season. This specimen, which 
was brought me in the beginning of November last, changed its skin in tlie 
end of December, a process, which I have reason to believe takes place in this 
as well as in the other Ophidians of this country several times during the year. 


In consequence of the strong resemblance between the Hamadryas and 
the Naja, I should consider them as neighbouring genera, and I even at first 
thought 1 could refer this Serpent under the genus Nofa, Circumstances 
however prevented me till latterly from being able to examine specimens, 
whose fangs were untouched (those of the former having been drawn by the 
Snake-catchers, who are much more afraid of this, than of the Cobra,) 
when I discovered the peculiarity of the maxillar teeth behind the fangs, 
which is found in the Bungari and Hydri, but never in the Najas. This 
material anatomical difference, in addition to the others existing in the exter- 
nal appearance, occasioned me to form a new genus. ( ^ ) — Hamadryas Hannjk 
differs from Naja tripudians : 

1 . By its having maxillar teeth behind the fangs. 

2. By Uie spina on the os occipitale inferius, which, like that of the 
Vipera elegans, is of a remarkable siae and much more developed, than the 
same of the Naja. (*) 


(*) Hamftdryti H. ia laid to inhibit hollow treei, ud ii froqneoUy observed between 
their branches. 




SKETCH OF AN UNDESCRIBED 




3. By the integuments of the head. 

i. By the integuments covering the abdominal surface of the tail. 

5. By its color. 

6. By its food, chiefly consisting of other Serpents, u^hich is not 
known to be the case with any of the other Ophidians, which shew them- 
selves rather inclined to evitc, than to attack each other. 

7. By its size. 

I have often heard asserted, that “ Cobras' (which name is naturally 
enough attributed to every hooded Serpent,) have been met with* of an 
enormous size, but I strongly doubt their belonging to the Najas, which 
scarcely exceed 5 to 6 feet in length. Some time before I discovered the 
Hamadryas^ I was favoured by J. W. Grant, Esq. with an interesting 
description of a gigantic hooded Serpent, he had observed at Beauleah, 
and which he remarked was no Cobra, adding, he was of opinion, that 
besides Cobras tlicre are other hooded Serpents in this country. By 
inspection Mr. Grant denied the Hamadryas to be identical with the above- 
mentioned, from which it differed in size and color. 

The native name of Ilamadryas Hannah is * Sunkr-Choar' ; another 
hooded Serpent, called * Mony-Choar^ is said to attain a much larger size 
tlian the former. 


EXPLANATION OF THE PLATES. 

Plats X. 

A. Head of Ihe Serpent preparing to attack, eipaading the hood. 

B. Front view of the eonpletely expanded hood. 

Plats XI. 

A. The venosioiii apparatna and the iiirronnding parti. 

Muscles. 

1. Vertebro-mandibnlarif. 

2. Cervioo-angtiliris with 
V its entaneoiis portion. 
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8 . Digastrieui with 
9 ' ito ouUDeoM portion. 

4. Temporalii poiterior with 
Al its moxillor portion. 

6. Tempormlit mediui. 

ft. Temporalu anterior with 
6' ita maxi liar portion. 

7* The sac iniroanding the Tenomous gland. 

8 . The excretorian dnot. 

0 . The duplicatare of the palatal membrane, covering the fanga. 

ID. Submaxillar aalirarian gland. 

1 1 . Submandibular aalivarian gland. 

1 2. Tendo articulo-maxillaria, spreading oameons fibres over the sac. 

B. The venomous gland and its surrounding muscles loosened and cent over to shew the 

subjacent muscles. 

1 . Vertebro-mandibu laris. 

2 . Cervioo-angnlaris. 

9. Digastriens. 

4. Temporalis posterior. 
b, ' ■ ■■■■■ ■■ mediiitt. 

0 . anterior. 

7 . The venofflons gland. 

8 . Ptarygoideus extemus. 

C. Lateral view of the skull. 

D. 1 . External appearance of the venomous gland. 

2 . I'he gland longitudinally divided, by which the cells and their little ducts 
proceeding into the common excretorian duct, are laid open. 

Plate XI I. 

A . The integuments covering the head and part of the neek. 

B. The integuments of the lips, chin and throat. 

C. Outline of the bead of the specimen No. 4, in the text. 

D. Outline of the head of a Naja tripudians, abont 4 feet in length. 

E. Scales. 

1 of the neck. 

2 and 3 of the trunk. 

4 of the tail. 

F. Outline of the integuments covering the abdominal surface of the tail. 


Y 
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DESCRIPTION 

or 

TWO GENERA OF THE FAMILY OF 
HAMAMELIDE^. 

TWO SPECIES OF PODOSTEMON 

AND 

ONE SPECIES OF KAULFUSSIA. 
By william GRIFFITH, Eso., 

A99i.- Surgeon f Aludrue E$tuhti§kmmU 


1. Bucklandia. 

R. Brown in Wall. Catal. No. 7414, (aine charactere). 

Syst. Lmnean Dodecandria Digynia 

Char. gen. Flore$ polygami, capitati, nudi. Anthers valv4 dehis 
centea. 

Old. Nat. Hahahelidex. R. Brown loc. citat. 

Char. gen. Floret capitati : eapitnla 8-flora. Anthers ybItA dehia- 
centea. Capnda bilocularia, IS-aperma : temina bina infima cujuaque 
loculi perfecta, hinc alata. 

Arbor magna, facie Populi cajuadam. Ramuli abruptc terminati, 
apice genuniferi. Squams Vel tegmenta genunarum bins oppoaitm i Folia 
aitema ezstipulata. PedmteuU terminalea. 
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Bvcklandia popvlnea. R. Brown loc. cit. Ejusd. Vermischte 
Schriften ^ p. 374. 

Hab. in collibus Khaaiyanis a Chirra Punji, ubi arbuscula, usque ad 
Sarrarim, ubi arbor magna. 

Florentem fructiferamque legimus mense Octobris, 1835. 

Arbor . m locisidoneis ex auctoritate Wallichii 60— 70-pedalis, cortice 
Buberoso brunneo, coronA irregulari. Lignum compactum, grave, e vasis 
parvis plurimis fibrisque minutis formatum. Afedullse carnose den- 
siuscolce cellulse punctate. Radii medullares plurime angustissime. 
ZiiMur concentrice inconspicue. Vasa spiralia circa medullam disposita, 
interdum composita. Vasa corporis lignei annulata puiictataque ? Fibre 
punctate, punctis istis coniferarum similibus. Ramuli flexuosi, glabri, 
lenticellati, articuiati, articulis tumidiusculis, bine cicatrice folii lapsi 
notatis; novelli leviusculi, abrupte et oblique terminati, foliaque vel 
viridia vel rubro-colorata et glaucedine cito cvanidA t^ta. Gemnue 
semper terminales, foliifere vel folio-florifere, bisquamate! Squamte 
opposite, foliacee, ovales, coriacee, integerrime, marginibus cartilagineis 
arete approximatis. Folii/era (vel ramuliferm) diu persistentes clauseque, 
planiuscule, faciebus interioribus basi tantum exceptA arete coherentibus, 
sepius (an semper ?) foventes rainulos tfes miiiutos, quorum quisque hinc 
apice gereus folium conduplicatum, hispidissimum pilis ferrugincis, crebre 
septatis aentis, sumnioque apice gemmarum squamaa paritcr hispidis- 
simas ; longitudinaliter et inconspicue venose sunt, externe et presertim 
supra medium stomatose, cuticulA interiore quasi fibrosA et hinc illinc 
stomatibus incompletis rarius donatA. Folii-floriferw oblonge, ventricose, 
sub-uiflate, ad anthesin secus margincm altcrum spathe in modum fisse, 
cito bivalves, demum nec tarde decidue, membranaceo-coriacee, prece- 
dentibus minus foliece, extus brunnescentes, intus albide, utrinque (an 
semper?) stomatibus orbate; fovent ramulos ejnsdem fere forme ac in 
istis, apice floriferos et pilis brevioribus hispidos, folio ramuli exterioris 
tantum complete evoluto. Folia altema exstipulata, ramulos semper 
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oblique terminantia, longiuscule petiolata, late cordato-ovata, interdum fere 
deltoidea, longe cuspidato-acuminata, sappissime indivisa, aliquando bi- 
triloba, coriacea, integerrima, subrepanda, margine cartiiagineo, supra 
IsBte viridia lucidaque, subtus subglaucescentia, novella utrinque, sed 
praesertim subtus (vel in gemmis extus) ad venas et ad margines pills antea 
memoratis cito deciduis hispidissima. Venatio: vena primaria (costa 
auctorum) ad apicem recte excurrit, secondariis duabus infimis utrinque 
basi folii approximatis, ideoque folium basi subquinquevenium, omnibus sed 
his praesertim arcuatis et mediantibus venis tertiariis conncxis ;»vciiulae 
intrainarginales inconspicuie. Pagina caeterum areolatim reticulata est. 
Cuticula iiifera tantum stomatosa, utraque e cellulis varie angulatis parvis 
conflata. Stomata ovalia, parva.* Petioli longitudine valde variables, 
interdum 4-uuciaiGS, saepius 2-u9ciales, utrinque incrassati transverseque 
nigosi, supra a medio us(]uc ad apicem sulcati. Flores polygami, herma- 
phroditi ncmpe et foeminei in arboribus distinctis, capitati ; octo in singulo 
capitulo vertcillis binis alternantibus dispositi. Capitula subterna, in 
pedunciilis solitaria, globosa, viridescentia, interstitiis ilorum preesertim 
ficmineorum dense pubescenti-pilosis. Pedunculi teretes, longutidinc varii, 
semiiincialcs, vel unciales fere. Calyx semisuperus, subcampanulatus, ore 
truncate carnoso repando 8ub-5-lobo, lobis medio sulcatis, sinubus aitcmis 
profundioribus ; fructils induratus, ^-superus, cseterum panim mutatus. 
Peiala perigyna, doris hcrmaphroditi numero varia, sinubus profundioribus 
oris calycini opposita, lineari-spathulata, carnosa, Integra, decidua, per 
estivationem arcuatim incurva, saepe in stamina incomplete mutata ; floris 
foeminei subqjaterna, rudimentaria, subulata, cito sphacelata deciduaque. 
Stamina 10-14 (an unquam plura ?) perigyna, diutius persistentia ; floris 
foeminei nulla, rudimentaria quidem. Fikmenta subulata, subaequalia,, 


* Thaie bodies consist of n central opaque areola, generally farrowed along the middle, 
surrounded by a transparent ring. But in other states the central areola is neither opaque nor 
furrowed, and appears under an indifferent lens of the focal distance of of an inch to be 
closed by a membrane. 
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per flestivationem varie Eexa, post anthesin versus apicem aphacelata (an 
semper?); horum petalis altemantia semper solitaria. Anthcra: oblon- 
ge, prope basin adfixas, per anthesin saepe tortae, biioculares, valvatim debis- 
centes, loculorum sulco connective approximate ; valvulae valde insequales, 
interna angustissima, externa lata longitudioaliter et extrorsum rcvoliita, 
ambae persistentes, nndsa, cito coriacete, demum rcetau et faciebus extemis 
mutuo applicitffi. Connectivum lineare angustissimum, apice ultra loculos 
in apiculum brevem productum. Pollen ovale, laevc, hinc centralitcr et Ion- 
gitudinaliter sulcatum. Ovarium (in flore fceniinco majus) semi-inferum, 
ovato-oblongum, biloculare, loculis anticis posticisque IS-sporum, septi 
dimidio superiore tantum placentigcro, parte libcrA primum pilis brevibus 
albis pubescens, demum glabratum. Sh/li duo, subiilati, glabri, revoluti. 
Stigmata plana, facies internas stylorum a medio circiter supra occupantia. 
Ovula cuique loculo 0, biseriatini collateralia, pendula (duobus infimis 
appensisy difibrmia ; 4 superiora semper abortienlia. Duo summa minima, 
intima, ovali-oblonga, supra ad foraminis situin quasi truncate, tegumentis 
nucleoque vix distinctis. Duo intermedia inajora, sursum paullo, deorsum 
valde elongate, ambitu ovato-laiiccolata,inutuS pressione ad faciem interiorem 
angulata, extus convexa, foramiiie supero distincto hiante, tegumentis 
nucleoque mauifestioribus. Duo iiifima et cxtiina semper fertilia, fundum 
loculi implentia, convexo-trigona, facie nempe interiore angulatd, exteriore 
convexd. Tegumenta bina, distincla, utraque celluloso-membranacea ; 
exterius ratione interioris maximum, sursum in alam loculi parietibus ex- 
ternis applicitam productum ; foramen superum, rimaeforme. transversum, 
alsB basin versus situm, ideoque quam maxime inaequilaterale ; raphe 
paruin elevata, hinc ad latus internum anguli seminis intimi currens ; eha^ 
laza maculd brunneA notata. Intcrius lageniforme, nucleum ovatum dis- 
cretum continens, colli ore denticulate, foramen longitudine subiequante vel 
paullo soperante. Fructus multiplex, subglobosus, induratus interstitiis 
calycum rugosis. Capmla {-supera, demum omnino libera, calyce indurate 
infeme cincta, ovata, stylis stigmatibusque indoratis rectiusculis coronate, 
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glabra, ecorticata, bilocalarig. Endoearj^um osseum fragile nitidum. Septum 
bilamellatum. DekiscetUia loculicida, incomplete biralvis, valyis medio 
septiferis, demum bipartitis, ssepe stylis longitudinaliter bipartitis apiculatis. 
Semina CTijueque loculi 6, situ ovulorum. Quatuor superiora abortiva solida, 
extus ossea ; duo summa suraum truncata, deorsum producta, extrorsum 
curvata ; duo situ et magnitudine intermedia sursum paullo» deorsum longe 
producta et in sinubus alarum seminum inferiorum quasi nidulantia, intus 
angulata, extus convexa ; duo infima fertilia form& auriculam humanam re- 
ferential convexo-trigona. Tegumenta bina leviter accreta ; exterius celluloso- 
membranaceum, subcoriaceum, ecellulissinuosisconflatum, secus marginem 
exteriorem ab ipsa basi fere sursum productum in alam oblongam bilamel- 
latam, lamellA exteriore maxima alee formam dante, interiore oblique trun- 
cat&. Foratnen immutatum ! Inierius cellulosum, bninnescens, albumin! 
leviter adnatum ; collo brunneo-sphacelato, ore diiatato dentato ultra rimam 
foramenue nunc exsertum. Albnmn parcum, album, carnosum. Embryo 
inversus^ albus, longitudine et latitudine fere albuminis, aiilis, directione 
obliqifus. Radicala conica, subulata, cotyledonibus duplo brevior, apice 
collum membranae interioris subintrantc. Cotyledones plans, camoss, 
ovales, ;ncon8picuevenoss,faciebusseminis parallels. Plumula inconspicua.* 

2. Sedgwickia. Wall, et Griff. 

Ord. Nat. Hamamelidea. 

Character gener. Flores capilati, nuinero indcfiniti. Capsulabilocularis. 
Semina indefinite, unico infimocuj usque loculi pcrfecto, marginato-alato. 


* Seed! of thii plant wkicli were sown in tke Uouorable Company*! BoUnic Garden at 
Ctlctttia, on the 2d November 1035, commenced germinating on the 18th of the same month. 
Of these 1 have examined two in an early and dried state. The integnments were raptnred 
irregularly at their apices and the wing had totally disappeared. The inner one had become 
quite distinct, the albumen had disappeared. The radicle had reached a ooosiderable length. 
The cotyledons were for the greater part enclosed within the integuments, hut had enlarged 
and asanmed a greenish tint. No plumula had been developed. 
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Ardor excelsa Cerasum quodammodo habitu Kferens, aromatica. 
Gemnue axilistfea terminalesque imbricatim squamatoe. Folia alterna 
stipulata. Pedunculi axillares. — Locus in systemate Liiineano incertus. 

Jam axmo 1832 genus Bucklandiee Hamamelidearuni Indicarum Gco- 
logo Bummo Oxonicnsi dicavit Robertus Brown ; alterum nunc genus 
novissimum ejusdem ordinis consecramus \iro reverendo Adamo Sedg- 
wickio, Geologise apud Cantabrigienses professori pariter illuatri. 

Sedgwickia cerasifolia. Wall, et Griff. 

Hab. in regione AssamisB superioris Muttack dicta, inter Debroo 
mookh et Rangagurrah, in gradu longitudinls orieritalis 95, latitudinis 
borealis 27. Fructiferam inveniinus mense Februarii, 1836. Humida amat. 

Arbor 50 — OO-pedalis, satis formosa. Truncus sa^pe basin prope divisus ; 
cortice laeviusculo cinereo-albido, gummi-resinam piperaceo-aromaticam 
parcam continente vel effoeta. Corona oblonga apicein versus pnesertim 
fructifera, ibidemque ut plurinmm foliis orbata. Lignum grave compactum 
ut in Bucklaiidia. Fihrw, eseque prsesertim circa vasa dispositse, punctatae, 
punctis persimilibus islis Coniferarum, l-scriatis. RamuU teretiusculi, 
griseo'brunnei, hinc illinc lenticellis exasperati, fructiferi abbreviate et 
apicem versus confertim foliosi. Gemnue foliifera conspicusc axillares, pr»- 
sertim in ramis sterilibus, et terminales, cylindraceo-subulatsD : squamae arete 
imbrientae mucronatae, sursum majores ; iiiferiores rotundatae, scariosae, 
coriaceae, rubro-brunneo plus minus tinctas, glabrae vel leviter pubescentes; 
superiores oblongae fcrrugineo-pubescentes, sursum magis magisque in 
folia abeuntes. Pubescentia simplex. Folia alterna, pctiolata. ovato-oblonga, 
acuminata, serrata, (serraturis glandulosis) subcoriacea, supra lutescenti- 
viridia, subtus pallidiora, matura supra glabra, subtus subpubescentia, 
axillis venarum secundarum villosis, contusa (baud secus ac csBterss arboris 
partes) odorem aromaticum piperaceum effundentia ; vematione involuto- 
imbricata. Venatio: vense infra prominulae ; secundarise altemantes, supra 
medium arcuatse et ope tertiariarum irregulariter nexse; cseterum venulsB 
reticulatim anastomossmtes, venulis additoriis secundariis saepe interjectis. 
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Cuiieula utraque e ^ellulis sinuosis conflata ; superior stomatibus expers. 
Stomata minuta, ovata, disco opaco quasi glanduloso, areolae circumambientis 
parietibus rectis. Peiioli basi inarticulati, utrinque paullo incrassati, supra 
canaliculati» apice utrinque glandulosi. SUpulce liiicares, angustae, obtusae, 
secus marginem exteridrem glandulosae, vel caducae sunt, vel subinduratae 
persistunt, et tunc elongationc petioli supra basin hujus paullo elevantur. 
InJloTt&ctniia axillaris^ sed ob approximationem foliorum terminalis saepe 
videtur. Flores desiderantur. Fruclus indefinite multiplex, globosus, 
magnitudine cerasi majoris, induratus, rugoso-verrncosus, stylis stig- 
matibusque persistentibus induratis subrevolutis quasi echinatus, pube 
breyi88im& ferruginc/i simplici velutinus. Pedunculi sesquiunciales, 
adscendentes, insertionc articulati, laeviusculi, brunneo-cinerei. Calyx 
fructAs f-superus induratus, truncatus, ore varie lobato, lobis angulatis 
medio saepe conicis, minutissime ferrugineo-velutinis, • demum liber. 
Stamina (an perfects ?)\hinc illinc diu persistentia, perigyna, subses- 
silia. Connectivum angustum. Anther 4e adnatae, oblongae, apice nunc 
mucrqnulatae, biloculares, longitudinaliter dchiscentes ; valvulae aequalesper- 
sistentes. Capsula initio ^-supcra, ibidem corticata minuteque ferrugineo- 
vfilutina, demum libera, bilocularis (loculis anticis posticisque 3 facile 
solubilibus) polysperma, incomplete scpticiditn bivalvis, valvis demum 
bipartitis, valvulA altcrA stylo indiviso, vel ambabus stylo longitudinaliter 
bipartite apiculatis. Septum bilamellatum, basin versus eplacentigerum. 
Placenta planiusculae, laeves. Semina numero indefinita, saepissime omnia 
abortientia, uno plura numcpiam perfecta, pluriseriata, saltern medium 
placentas versus, summo infimoque solitariis. Slerilia cujusque loculi 
numero variantia, a 29 usque ad 30, forsan plura, valde diiFormia, varie 
angulata, cava, ossea, aspectu sub lente extus cellulosa, directione varia, 
superiora transversa, inferiora pendula (appensa); intermedia valde com- 
pressa. Tegumenta bina ; exierius osseum, pagin& exteriore cellulosum, 
interiore aegre fibrosum ; interius tenuissimum, celluloso-membranaceum, 
apicem seminis versus brunnescens, cavitate omnino nud&. Semen fertile 
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Bolitarium, omnium cxtimum infimumque, pendulum (appensum), parieti 
loculi approximatum, extus convexiusculum, intus pressione angulatum, 
marginato-alatum, ab interiore latere visum aurem liumanam apprime 
referens, ambitu irregulariter ovatum, brunneum, alA lutescente. Rapkeos 
situs lined angulis caeteris saturatius brunned iiidicatus. Chalaza incon- 
spicua. Foramen superum, inconspicuum ob partium approx imationem, 
oblique et interne situm, sequilaterale. Tegumentum duplex ; exUritLS e 
membrana duplicata, tenuissima, decolorata, plicaturd fibras plurimas* 
elongatas, lutescentes, longitudine variabiles foveiite, margine fibris orbato 
sub lente pulchre creiiato ; interius tenue, celluloso-membranaceum, bninnc- 
um, albumen arete vestiens, supra in collum productum breve, pressione 
complanatuni, concolor, inter alae fissuram foramen constituentem inclusum 
et nullo modo exsertum. Albumen parcuui, carnosum, album. Embryo 
inversus, axilis, albus, longitudine et latitudinc fere albuminis. Radicula 
supera, cylindraceo-conica, cotyledonibus fere triple brevier, basin cblli 
membranae interioris fere attingciis. Coiyledones faciebus seminis parallelm, 
planae, foliacem, ovales, venosae, veuis vix prominuHs. Plumula inconspicua. 

Obs. 1 . These genera are nearly allied, although they differ impor- 
tantly in habit, gemmation and stipulation, in the number of flowers enten* g 
into the composition of the capitula, in the dehiscence of the anthers, (so 
far at least as may be judged from tlie examination of the antheriform 
bodies of Sedgwickia) and in that of the capsules, in the number of abortive 
and perfect seeds and in the structure of their integuments. 

2. Both agree remarkably with Fothergilla in the structure of the 
calyx, ovarium, styles and stigmata, and Sedgwickia would appear to have 
an additional and very important resemblance in the dehiscence of its 
anthers. 

3. They both likewise agree in a very important character, and one 
which has hitherto been considered as peculiar to liaked-seeded orders. 1 
allude to the punctuations, which are probably confined to the fibrous 

2 A 
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tissue, and which are most abundant in Sedgwickia. These punctuations, 
at least those of Sedgwickia. are much smaller than those of Coniferae, 
neither has the central areola that lucid appearance, which those of the 
latter have. In both genera they would appear to be arranged in single 
rows. But upon this subject I must abstain from making further remarks 
as I have no lenses with me on which I can confidently rely. 

4. Bucklandia is remarkable for its curious ramification. I have 
invariably found that of the new branches, that which is opposite the 
terminal mature leaf is much more developed than any of the others, and 
this would appear rarely to produce flower-bunds. These being generally 
confined to the shorter branches. 

5. This genus likewise departs from the usual character of the order 
in the quinary division of the hermaphrodite flowers ; although the female 
flowers would still appear to be arranged in the usual quaternary one. The 
fact of the frequent and often incomplete transformation of the petals into 
stamina would appear to corroborate the opinion of M. De Candolle, that 
Fothergilla is apetalouairom a similar but total and complete transformation. 
This idea will be much strengthened if some of the stamina of T^othergilla 
are solitary, while others are arranged in a double row. 

6. The same genus is remarkable for the similarity that exists between 
the form of the lowermost ovula, and the same when developed into perfect 
seeds. I believe that the fact of the exsertion of the apex of the second 
membrane in the ripe seed has hitherto been unnoticed. 

7. In conclusion I must observe, that the character of Hamamelideae, 
as originally given by Mr. Brown in the appendix to Abel’s China, will now 
require to be modified as regards the completion and composition of the 
flower, the number and situation of the stamina, the dehiscence of the 
anthers and number of the ovula. But it is a remarkable fact, that although 
the ovula are increased in number in Bucklandia and even indefinite in 
Sedgwickia, the perfect seeds are in both definite. 
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PODOSTEMOM. BfichtUZ. 

Syti. linn. MonaJ^pUa Dumdria. 

Cbar. Gen. FIoks nodi. 

Ord. Nat. Podo$tme«, Ricb. 

Char Gen. Spatha tubulosa, monophylla, demum apice mpta, 

Stamina monaddpha, unilateralia ; dno sterilia lateralia, medium hicr M, 
biantberifemm. Stigmata bina inaequaUa. Capsalaeostatabilocularisbiyal- 
'riB, placentA dmonm liber A Bq>ti8 adnatA, ralvia parallelA. Semina extus 
mncilaginoBa. 

Hants eyaaculaies, vel frondoas, balntu Hepaticarum vel Fucorum 
quorundam. Spaths pedanculoram elongatione rupts; axes inflorescentic 
unifiers. Flores inconspicui. 

Ob. Ex charactere Mnbpsi affinisTideturetobstructuramexterio* 
rem seminum Lacistems. 

1. PoDosTEMON Wallichii, R. Brown. Frondibusinformibusaseenden* 
tibus sinuato-lobatis, fioribus longe exsertis, OTariis sessilibns, stigmatibus 
conicoHSttbulatis, capsulu 8-costatA. 

P. Wallkhii, R. Brown in Wall. Cat. no. 52S5. 

Hab. super saxis scopulisque rirorum et cataiactarum Ckurra Pwnjet 
prope Moosmai et Mamloo. Legimus florentem fructiferamque mense 
Oc obris 1835. 

Planta panrula, altitqdine extremA yix uncialis, facie Hepatics 
cnjusdam, dilute yiridescens. Fnmt informis, adscendens, coriaceo-cartila- 
l^ea, sinuato-lobata, prascursa yenis rectis e centra radiantibus, sub* 
opponte remosis, ramo unico ad fiorem quemque excurrente, infeme bine 
illinc, sed prssertim centrum yersus, ope radicum rupibus inundatis yel 
aemi'inundatis arete adhsrens, superae et fere semper ad loborum sinus 
flores exserens. Radices interdum solitaris, sspius plures, centrales 
disciformes, bine illinc radiculas praferentes, exteriores ob frondis lobos 
adscendentes elongati, ssepe cylindracd, apicibus sub discoideis. Folia 
yen nulla. Axu infioreieeatue marginales, e rinubus, rarius e disco exsertse, 
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nditaric, sablineales, restitc sqnamu 5—7 alternantibiu, arete distichissub- 
eqaitantibos, eubsecundu, formft irregolari, Beepine angulatis, basibus facie 
extemA plus minus inter se coalitis, textnrA fere frondis sed magis camosis co- 
loreque magis herbaceo, venA unicA pnecursis, demumdeddais, inferioribos 
minoribus et tantum ex fecie antica axis conspicuis, interioribus spatham 
senii-amplectenUbus ; supeme in peduncnles continuatse. Spathte tubu- 
lose, celluloao-membranacee, avenie, apice dilatatc, initio clause, ad 
anthesin apice irregulariter rupte, pedunculorum partes inferas obvolven- 
tes. Pedunculi cylindracei, crassiusculi, ante ruptionem spathe flexuosi, 
ad anthesin fere subito exserti, maturitate longitudinem lineanim 4 vix meti- 
entes, post anthesin peripheriA cellulosA deciduA attenuati ! filiformes, fere 
capillacei, indurati. Flores omnino nudi. Stamina unilateralia et semper 
externa quoad frondis centrum, ovario applicita, sepius 4, interdum 5 ; 
lateralia abortientia, cellulosa, plano-setacea, apicibus subspathulatis 
introrsum sepe geniculatis, hinc imA basi cum centrali columnari e 
duobus tribusre filamentis coalitis formato connata. Columna intror- 
sum arcuata, ovario panllo longior, subteres, crassisucula, glabra, api- 
cem versus bifurcata in hlamenta duo antherarum circiter longitu- 
dine, dorsocentraliter et paullo infra bifurcationem stamen abortivum late- 
ralibus simile sepe gerens. Anthera 2, (fiirce cuilibet una) late ovate, 
basi afiixe, biloculares, fere didyme, longitudinaliter et introrsum dehis- 
centes, loculis insertione obliquis, ante dehiscentiam insigniter bilocellatis. 
Endotheeii cellule oblonge rotundateve, inconspicue dbrose. Pollen forme 
fere horologii arenarii, compositum e spherulis binis levibus conatis, aquA 
immersis haud solubilibus. Ovarium semper internum, sessile, ovatum, 
glabrum, obsolete O-snlcatum, biloculaie, loculis anticis posticisque 
septis tenuissimis facillime ruptis, placentA centrali, camosA, septis 
adnatA, ovulis nndique tectA. Ovula oo, adscendmitia, minutissima, oblonga, 
▼iridescentia ; tegumentnn unicorn, cellulo8um,cra8sum, extus papulosum; 
foramen inconspienum prope hilum ; nucleus inversus, ovatus, apice obso- 
lete manunillatus. Stiflm subnuUus. Stigma omnai^m, sero decidnu in, 
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profunde bilobum, lobis conico-subulatis inaequalibus per anthesin divari- 
catis, antea et postea incumbentibus, exteriore semper longiore et per 
anthesin inter crura columnsB recepto. Capsula lineam circiter longa, 
breriter stipitata pedunculo omnino denudato vel hinc reliquias panras 
columnie gerente, oyata» insigniter 8-sulcata (peripherid cellulosA e pe- 
dunculo continuatd simul cum stigmatibus lapsd) sulcis 6 in stipitem decur- 
rentibus et basi e capsulse parietibus liberis, his margines junctionis folio- 
rum carpellarium indicantibus, geminatis et medio siilcatis; bilocularis, 
septicidim bivalvis, valvis bumectatis rectis, siccitate intus arcuatis! mar- 
ginibus septorum reliquias gerentibus ; endocarpio e cellulis minutis trans- 
verse dispositis formalo. Placenta coniplanata, valvis parallela, demiim 
libera, decidua, septis adnata et alato-inarginata. Semina oo, minutissiina, 
adscendentia, saepius oblongo-ovataet utrinque attenuata, luteo-brunncscen- 
tia, exalbuminosa. Raphe chalazaque nullsc. Tesla crassa, celiuloso-rugosa, 
madefacta muciiaginosa et granulis miiiutissiinis grumosa, immersione pro- 
traetd subsolubilis. Tegumentum inlerius (nucleare) celluloBO-iiiembraaa- 
ceum, inconspicue areolatum, brunneum, apice obsolete mammillatum. 
Emh'yo dicotyledoneus, orthotropus, albus, celiulosus. Cotyledones plano- 
convexiusculs. Radicula infera, Uilo approximata, obtusa, cotyledonibus 
duplo brevior. Plumula inconspicua. 

2. PoDOSTEMON Griffithii, Wall. Mss. 

Fronde orbiculari depressd, floribus semi-exsertis, ovariis stipitatis, 
stigmatibus cuneatis dentatis, capsulis 12— 13-costatis. 

Hab. Inveni florentem fnictiferamque in saxis rupibusque semt- 
inundatis rivuli lente fluentis prope torrentem Bogapance dictum, 
collium Khasiyensium, Novembri 1833. 

Plantula minima, aspectu omnino fucoideo, saxis ope discorum (radi- 
cum?) floribus oppositonim firmissime et inextricabiliter adhaesens. 
Frans orbicularis, omnino depressa et saxis arete applicita, lobata, 
eoriaceo-comea, superficie subsiliced, viridis, lucida, paullo visepsa, avenia ! 
6 disco promiscue et sine ordine axes inflorescentise numerosas exserens, lobo* 
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rum sinubus nudis. Axes infiaresceniut super frondem depressm, extrorsum 
inclinatae, vix semi-lineales, supra in pedunculoscontinuate. Squanut sub- 
sense, virides, distiche imbricatae, equitantes, ambitu oblongse, ungulate, 
substantiA coriacese et angulum externum vereus corneae, interiores spatbam 
semi-amplectentes. Spaihm facie superiore fissae, margine inferiore integro 
rotundato coriaceo-comeo; caeterum membranaceo-aveniae, pedunculos 
excedentes. Pedunculus inclusus, brerissimus, ovariobrevior ut in pnecedente, 
demum denudatus. Flores omnino nudi. Stamina semper externa, lateralia 
abortiva, ovarium longitudine aequantia, apices versus geniculatim flexa, et 
apice imo recurvata. Columnar anihtra et pollen fere omnino ut in praece- 
dente. Endothecii cellulee vix fibrosae. Ovarium breviter stipitatum, ambitu 
fere lanceolatum, compressiusculum, lineam circiter longum, biloculare, 
laeviuaculum, junius sessile rotundatum. Ovulaoo, majora et angustiora 
quam in praecedente, caeterum omnino eadem. Stylus subnullus. Stigmata 
bina bilabiatim disposita, (antica posticaque) vix divaricate, cuneiformia, 
dentata, carnosa, rubra, celluloso-papulosa, exteriore majore et furcA 
columnae amplexo ; aestivatione supra antheras equitantia, demum simul 
cum peripheria cdlulosa pedunculi ovariique decidua. Capsula sub- 
exserta, pedunculum denudatum terminans, breviter stipitata (stipite ovarii 
immutato) forma ovarii, 12 — 13-costata, cost& superaddita vel distinct^ 
vel sum alia confluento. bilocularis, septicidim bivalvis, valvis siccatione 
intus arcuatis, uii4 demum deciduft (an semper?) Stnictura et placentatio 
praecedentis. Semina oo, oblongo-ovata, minutissima, adscendentia, utrinque 
attenuate. Tesla eellulosa, crassa, immersa peripheriH liyalina et quasi 
mucilaginosa, intus lutescenti-grumosa. Tegumentum interius inversum, 
brunneum, cclluloso-membranaceum. Embryo dicolyledoneus, orthotropus, 
cellulosus, albus. Cotyledones praecedentis. Radicula apex cum apice 
tegument! interioris adhaerens (ob immaturitatem). PlumtUa inconspicua. 

Observation. In neither of the plants have I been able to ascer- 
tain the existence of any vascular tissue; the place of which appears 
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to be supplied by fibres of very small diameter packed very closely 
togetber, and, at least after mac ration in spirit, filled with grumous 
matter. These fibres form the vmns above described as existing in 
P. Wallichii, which pass up along the centre of each axis of 
inflorescence, supplying in their course the scales, tlie column of sta- 
mina, and terminating by forming the costae of the ovarium. But in 
P. Gbiffithii these fibres are confined entirely to the axes of inflores- 
cence ; and although a branch appears to pass up along the staruinal 
column, this appearance would seem to result rather from a discoloration of 
the tissue than from the presence ot distinct fibres. The remainder of the 
fronds consist of dense cellular tissue, the cells varying considerably in 
shape and containing, particularly in P. Gbiffithii, much granular amy- 
laceous ? matter. No stomata exist, although the distinctness of the cutis 
in the last mentioned species would lead one to suspect their existence. 
The spathm appeal to be the only entirely cellular parts. The roots of 
P. Wallichii consist, like the peduncles of both species, of an outer 
cellular and a central fibrous portion. 

In P. Gkiffithii each axis of inflorescence is perfectly distinct ; each 
arising from the parenchyma, the cells of which are there smaller and all 
converging towards the peduncle. Opposite to each of these points the 
fronds adhere so firmly to the bodies on which they grow, that it is almost 
impossible to detach them to any considerable extent. The adhesion is 
indeed so extraordinarily firm, that each disc on its detachment tears awuy 
with it a corresponding portion of the surface of the rock or stone on which 
the plant grew. On detaching the axes of inflorescence small round alveoli 
are left, penetrating or reaching to the disc of adhesion. This is very 
conspicuous in old plants, which appear like brownish, rather thick, 
frequently perforated films spread over the surface of the bodies to which 
they are attached. 

The most remarkable points of structure are perhaps the composition 
of the pollen, and the deciduousness of the cellular portions of the peduncle 
and ovaria. 
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In describing these two species I hsTe been guided by the fact that in 
some plants of the order the stamina are arranged aU round the oyarium. 
But 1 am almost inclined to believe that the flowers are in reality unisexual. 

The normal number of stamina is evidently five, the two intermediate 
ones being alone fully developed, and the central one often entirely wanting. 
The abortive stamina are entirely cellular, they are slightly constricted 
towards their points, the part above the constriction being obviously more 
cellular. 

The plants of the order to which Podostemon belongs, have such 
an anomalous structure that it is scarcely possible to assign to it any natural 
situation. The only points in which it agrees with some other dicotyle- 
donous orders, are the absence of a perianth and the unilaterality of the 
stamina, which last character however does not seem to be of much import- 
ance. It is with much pleasure that 1 have been enabled to corroborate 
the accuracy of Dr. Lindley's inductions as to these plants being dicotyle- 
donous; but it appears to me that they have no affinity with Piperacea. 
Dr. von Martius has remarked at some length on the order in his Nova 
Genera et Species Plant. Brasil. 1, pag. fl, 7, and has touched upon its 
affinity with Lemna ; but his reasonings are founded upon the supposition 
of its being monocotyledonous. Putting this very strong objection aside, 1 
think Podostemon more allied to Pistiaceae than to any other known order. 

K^ulfussia. Blume. 

Ord. Nat. Filices. Maraitiace^, Kaulf. 

Syst. Linn. CrypiogamiOf Filices, 

Char. Gen. Capsulee sparsse, exsertee, orbiculari-cyathiformes, multi- 
loculares. Indusium nullum. 

Filices frondibus tematis ampMs, subtus stomatibus inaximis apertis 
quasi perforatis, stipitibus basi bisquamatis, capsulis subsessilibus. 

Kaulfussia Assamica. Griff. Mssr. 

Fronde triphylla, foliolis subsessilibus, stipitibus teretibus, capsulis 
sub-20*locularibuB, loculis per dimidiam longttudinem tantum dehiscentibus* 
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Hab. In rnpilMia arenosis solo alluTuli tectia Assamic Snperioria, ad 
baun collium Nagenaioio Gubroo Pnibut propinquia, ubi copioae inveni 
menae Martii 1836. Umbroaiaaima amat. 

Rkuoma aabterraneum, longe repena, craaaam, camoaum, infira radi* 
culaa teretea, tortuoeaa, aemplicea lamoaaave proferena, aupra ad Twain 
cujuaque atipitia in aqnamaa doaa peraiatentea, camoaaa, quam maxima 
papilloaaa ( junioiibua imbricatim conniventibna'et frondem naaomtem obte- 
gentilma) qnaai raptom Superficiea papillia conicia magnia piliaqne cdlu- 
loaia inagularibua aeptatia aqwrata. Stipu pedalia, aliquando aeaquipe- 
dalia, terea, baai incraaaatua, papillia piliaqne aupra deacriptia valde acaber, 
pilia rariua atellatia, aspe ramoaia, aqnamia badiia minimia peltatia raro im> 
mixtia. From ampla, temata, ambitu deltoidea, norelbe gyratte intra 
fitmdia aubatantiam formats, demnm erompentea pilia ramentiare mbria 
hiapidiaaims. Foluiia aubaeaailia, oblongo-oTalia, acuminata, camoaa, aub- 
int^^ aupra aordide viridia Isria at glabrata, infra albida, oribua magnia 
elevatia innumeria atomatum officio Amgentibua quaai papuloaa, at ad 
venaa, ultimia exceptia, modo aupra deacripto acabra, lateralia margine au- 
parioriobliqua. Feiialtb; Vena prmarUe(eoit«)cna>ut’, eecundaris apicea 
▼eraua arcuats at opa Tenularum mutuo nexs, vel magia diatincts, apice 
utriuaque cum Tana aecundaria anpariore conflnente ; tertians vix promi- 
nuls; iNlerveKMCsteramTarieirregulariterque reticulata; terminatio Tenu- 
larum ullimaram obacure claTata, Tel intra-marginalia, Tel intra areolaa. 
Capauke (tori cel. Kaulf.) maxims, aine ordine eridente per totam pagi- 
nam doraalem frondia aparas, irregulariter aeriats tcI aub-biseriats, aits in 
confluentia Tenularum tertiariarum et ultimarum, aubaeaailea, cyathiformea, 
auperficie extem& tot exarat& aulcia quot locnla, margine paullo incurrato 
aub lente crenato, crenatnria fiaauria dehiacentis oppoaitia; loculia 
Tiginti Tel ultra, Terticalilma, oTatia, a medio aupra uaque ad apicem rimA 
introraum dehiacentibna, extua luteacentea, intua luteo-badis, utrinque 
nibro-pmictats, siccatione mgoas. Sponda in acerrulo luteacentia, 
rotundata Tel aobrenifimnia, aub Imite centiea augente minntiaaimc 
acabrella. 
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Anatomia. Radices odlnlosae, fascicnlo Taaornm anico centnli films 
circomato. Rhizoma e maxima parte celliilosaai ; odlulae rotondatm, presnone 
angulate, plurime, panrc, socco rubro-rosaceo taigide; laciuue pancm 
inteijetctc sine ordine evidente. Fasciculi Tasomm plures, spam, peii- 
pherid fibrosi, centro ductiferi ; ductibos plurimis, vix solubilibus, simpli* 
citer trabeculatis. Stipes etiam e maxima parte ceUulosns; oellale laxc, 
pressione angulatte, minoribus succo rubro-rosaceo effcstis paucis et ptseci- 
pue peripheriam versus sitis ; lacune plures, sparsae. Fasciculi vasorum 
subnoni, versus basin stipitis irregulariter, versus apicem hujus circa cm- 
trum dispositi, sectione transversS oblongi vd subreniformes. Dispositio 
fibrarum ac vasorum eadem ac in rbizomate, sed vasa majora, ductusque 
solubilcs, pseudo-fissi, compositi. Foliolorum cuticula utraque et pnesw- 
tim inferior, que stomatosa, crassiuscula, e cellulis nnuosis globulas paucas 
virides minutas contiuentibus formata. Stomata (vel potius perforationes) 
muTimn, gine ordine sparsa, in areolis minntis solitaria, in mediocribus plura, 
rotundata, insequalia, supra cnticulamelevata,oculisnudis facile conspicien* 
da; oris maigine e cellulis linearibus 3 — i-seriatis annulatim dispositis 
formate, membranuU marginali simpliciT late crenat&. Referunt omni 
Hepaticarum quarundam stomata. Parencbynuitis cellule ut plurimum 
rotundate, meatibus conspicuis intercepte; cellulis cuticule stematose 
propinquis laxissimis, quam maxime difformibus et lacunis amplis intercep- 
tis. Loculorum parietes proprii tenues, membranacei, moleculis minimis 
crebris intcrspersi. 

Obs. For the knowledge of this plant being a Kaulfiissia, I am indebt- 
ed to my kind friend Dr. Waluch. In my MSS. I had called its Macrostema 
in allusion to its stomata, which so far as I know have hitherto been 
found only in the cuticulate genera of Hepatics ; these organs M. Kadl- 
Fuss describes by the words “ vesiculis pertusis.” I have described the 
capsule with reference to its appearance only : but it is at once obvious 
that the fructification consists of as many capsules as there are cdls, united 
together by cellular tissue, which is deficient along their inner feces, but 
in this species only from their middle upwards. 
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The genus obvioody belongs to the snbtribe MsmttiaceK or Danswceae, 
in whidi M. Kicurass has placed it ; the oMrectneas of this is fiuther 
pointed out by the &ct, that in Angiopteris the evolution of the yonng 
frond takes place in a similar manner, so brat least as may be judged from 
the onifonal presoice of the two scales surronnding the base oi the stipes 
in this latter genus. 

M. Blokes’ species may be thus distinguished : 

K. iBscoLiPOLiA fronde temat&, foliolis petiolatis, lateinli uno alterove 
geminate bipartitove, stipitibus hinc canaliculatis, capsulis subnovem-locn* 
laribus, loculis per totam longitudinem ddiiBcaitibns.— K. kscolifoua 
BI.— Kadlfuss in Hook, et Grev.- Icon. Filicum vol. S. Tab. 229. 


REFERENCES TO PLATES. 

Plite XIII.* Fniitbeariog branch of Buckunoia populipulia ; on the right ildo a braaohlat 
with male lloweri, both lonewhat reduced ; on the left a leaf, natural fine. 

Plate XIV. Aoaijala of the 0ower and fruit of Bucklandia populi folia. 

Fig. I. Heroiaphrodile flower. Natural aiie. 

2. Vertical view of a flower, moat of the peUla half tranaforned into atamioa. 

3. Veriioal view of a normallj developed flower ; luoh are of very rare oocurreneo. 

4. Petal. 

6. 6. Ditto half tranaformed into atamioa 

7. Ditto, transverae aectlou. ^ 

8. Anther with portloo of fllament, viewed from before. 

8. Ditto ditto behind. 

10. Ditto after dehiaoeooe. 

1 1. Ditto repreaentiog the mutual approiiumtion of the valvea. 

18. Traaaverae aeetion of amber. 

13. Potien. 

14. Ctpiiuluai of female flowera. 


By miatahe this plaU and plate XV. have been aarhid W. Oriflilb del., laalaad ef Luahmuo flag del. 
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fif. 1A. FMuJt f«»tr lepwite, oftrim tNMttd. 

10. Otter vlfv tf pleoitU leatfed freei the otaria, repieaealitgUia aittaliot of the oetle of 

•to cell* 

17. Lateral view of throe ovala of oae aide of the eoll of the ovartoai, reaioved with portioa of 
tho plaooata. 

11. Oae of tho ■Iddio ovala viewod oa Iti iaaer faee. 

10. Do. tho Boooad iategaaieDt^ encloiing the aoeleoi. 

00. Oae of the loweriaoat aad perfeet ovule, iaaer feee. 

01. Do. viewod laterallj. 

00. Do. apper part of outer lategaeieBt eat awaj, ezpeiiog the upper part of the eeooad eoal, 

withla whieh la aooa tho apez of the aaeleue. 

01. Mataii /roll, eeveral tioMi ealarged. 

01. Traaaveraoaeetioaofaoapiole. 

00. Loagllndinal do. ruoaiag through both oella, aad ezpoaiag the aitnetioa of the lateral aecda 
of oaoh, the baee of tho porfoet oaea alone viaible. 

00. Frail, aatural alae ; OMre of the ovaria in thia eaae are abortive than oaaail j happeaa ; one of 
the oapaalea hu fallen off. 

07. laaot faoo of upper ahortive aeed. 

0L Long aeotioB of one of tho aiiddle do. ahewlng it to be eolld. 

00. Inaer faoo of porfeot aeed. 

00. Long aoetioB of do. wing renMved almoat entireij, apez of the aeoond ooat eipoaed. 

01. Bmb^o. 

01 Hook of the eeoond iategaeioBt, highly magnified. 

All with the ozoeptioaa of No. 1 and 06 magnified. 

Flatn XV*. Fruit heariag braaoh of Sidqwiciia cBnaairoLU ; aatoral alie. 

Plato XVI. Aaalyaia of the frolt of BiDowicau GBaABiroLU. 

Fig. 1. Frail aevoral timea oalnrged. 

1 Ditto long Notion through the oeatre. 

1 * aeotioB of a eapaalo through both oella ; aMda in one eell remainiog in alta, of 

the other roeaoved. 

1 TraaeverMieetioBofaoapaalo. 

0. Sonde of one mil removed in aitu, viewed oa the outer face. 

1 Capaalo after dehieoeaee, removed. 

7. Iaaer view of half tho prmodiag, aeparatod along the mpu. 

1 Ditto outer view. 

0.11 Sterile leeii 


fim Note at the pteeeeding page. 
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Fif. 11 Loaf «oliMiof a atorlla Mtd towudi tka niddle of tht Fbatatti abava la ka Iliad by a 
aKsbraar. 

13. Qatar viav af lavaraiaal aid parfeot aaad. 

13. laaar af ditta. # 

14. Ditta ditta laof itadlaal aaetian, aaak af tba lacond inlafiMaat aipaaad. 

13. Portioa of tha ooter iole yaoiaat, higbl| mag aided. 

13. Eaibryo, oae eoljledon raaiofed. 

17. Oae of the peraiileat aatbara. 

18. Ditto, traMYcrae ■eatioa. 

All tha above more or leaa magalded. 

Plate XYll. Left half. Podoitimon Willicnii. 

Fig. 1. Alia of iodoreaoeoee ta a joaag atata with a portioa af tha fraad. 

3. Ditto more adtaaoed. 

3. Ditto ditto after the dehiaoaaee of the aathera. 

4. Flower viewed laterally ; one of the abortive atamina la aita, tba other diaplaaad* 

6. Ditto viewed oa the outer face. 

8. Abortive aather. 

7. Pollea ; the lowermoat repreaeat two after immaraioa io water. 

8. Traaavaraa aeetioa of ovarium. 

8. Youag ovule. 

10. Ditto a little more advaoeed. 

1 1 . Mature ovule ; outer coat half out away ioagiiudioally, aipoaiog tha aaelaia. 

12. Capittle at the period of dcbiRGeoce. 

13. Ditto after deblaoeooe in the dry atate. 

14. Seeds. 

16. Seed moistened. 

16. Ditto after immersion io water. 

17. Ditto immersed in water and slightly pressed. 

18. Embryo. 

Plate XVII. Right half. Podostsmon Osipfithii. 

Fig. 1. Axis of iofloresoenoe la a youag state, upper or inner faoe. 

3. Ditto ditto outer or under face. 

3. Flower of ditto detaefaed, outer view. 

4. Column of ditto with portions of the two lateral stamina, iaaar view» 

5. Upper view of axis of iofloresoenoe doring flowering. 

6. Ditto' ditto, under view. 

7. Outer view of perfect flower, lateral and abortive stamina displaoed. 

8. Transverse seotioa af aatber before deblsoenee. 

8. Pollen. 
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FIf. I€l Ovvlaa. 

11. Ditto, longttodiaal Motion espoainf the nnelcna. 

12. Nneleua detached. 

15. Capiole fiewed ialerallj. 

14. Ditto debiieed, in the dry itate and one of the talvei nearly fcparated. 

16. Plaoenta. 

16. Seed. 

17. Inner inteiaaeol encloiing the embryo. 

18. Embryo. 

19. Ditto, eotyiedona diaplaced. 

Plate XIX. KauLFUiiu aiaanica. 

The figure on the left eihibita the fern, reduced ; the detaobed frond on the right ii of the 
largest natural aiie. 

Fig. I. Portion of the frond viewed on ita inferior or doraal faee. 

8. Capaole viewed verlioally and on ita lower faee. 

3. Ditto ditto upper face- 

4. Ditto longitudinal and central section. 

6. Ditto tranaverae section towards the middle. 

6. Portion of the membrane of the oella. 

7. Sporuioa viewed as opaque bodies. 

8. Ditto immersed in water. 

8. Long aeetion of a portion of the frond carried through one of the stomata. 

10. Stoma viewed vertioally and exteriorly. 

11. Long scetion of tbe apex of a rheaoma. 
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Amongst the most interesting of the Fossil remains of Mammalia, which 
have beer found in the Sivalik strata, the Camel may undoii1>tedly take up 
a high position. Independently of the speculations which the remains of 
this genus would lead to, relatively to the form and features of the country 
previously to their entombment, the circumstance of the Camel having been 
up to this period a desideratum in Fossil Zoology adds very considerably 
to the interest of the present discovery. 

The only* remain which we find noted is in Ct'viER'sOssemens Fossiles, 
where a reference is made to the Merycolhevium Sibericum of M. Bo j anus, 


* Osiemeni Fossiles tom 6, part ii., page 507. Besides the Meryeotherium, Cvvier also 
Doticea in the same article a fossil femar, of which he says ** qui ressemble aassi brancoup, 
dans ce qui eu reste, i celoi d*aD chamean.” A drawiog of the specimen, u hicii was found 
near Montpellier was sent by M. Marcbl db Serrb to Cuvier. Oar information docs not 

extend later than the third edition of the Ossemens Fossiles in 1825. 
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which CcviER decides to be an undoubted species of Dromedary : this 
remain consists of three teeth brought by a merchant from Siberia : the 
place or stratum in which it was found is unknown, and Cuvier's remark — 
** Si les trois dents que M. Bojanus vient de publier sont effectivement 
foBsiles," throws an uncertainty even on its antiquity. 

In the identification of the Siv&lik fossil there can be no doubt ; and 
although we should have preferred delaying this paper until we had pro- 
cured a perfect skull, we may perhaps be excused for entering upon the 
description, since the portions of the skeleton we already possess, including 
parts of the skull, are sufficiently marked to remove all doubts on the animal 
to which they belonged. 

The Camel is placed in systematic arrangements at the bead of the 
Ruminantia. In common with the rest of the family it has a compound 
stomach. Its molars have the form characteristic of Ruminants, and its 
skeleton generally is constructed on the same plan. But the skull differs 
very materially in form from that of the horned Ruminants ; and we see 
in the less complete anchylosis of the metacarpal and metatarsal bones, and 
in the greater division of the carpus and tarsus, an approach to a higher 
family among the Mammalia. The anomalous character of the pseudo 
canines, the presence of incisors in the upper jaw, the thickness of skin 
and homy soles of the feet, shew a strong affinity with the Pachy- 
dermata. This affinity is greatest with the Solidungula which the 
Camels approach by their more divided carpus and tarsus ; while the 
former approximate to the Camels by llieir soldered metacarpals and 
metatarsals. 

In drawing a comparison between the skull of a Camel, and that of a 
homed Ruminant, the peculiarities of the former are exhibited in the great 
width and massiveness of the cranial portion, contrasted with that of the 
muzzle, which is slender ; the position of the orbit is more centrical and its 
edges more prominent, owing to the elongation of the cranium and to the 
greater development of the temporal fossa. 
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We cannot do better however than follow Cimn in his obaervationa 
on the aame subject; who, in drawing his comparison with the separate bones 
of the head, remarks — “ In the true Camels the occipital crest is m<we 
“ elevated, and the temporal fosse more hollowed than in the Ijmim ; this 
“ development being nearly as great in the Camel as in 'the Carnivora, 
“ the occipito-tempond suture is considerably in front of this crest ; the 
“ nasal bones are narrower at their bases, and a much larger space inter* 
“ venes between the small membranous portion situated at the angle of the 
“ nasals, and the lacr 3 rmal bone, a very small portion of which is exposed, 
“ and which does not even extend to the internal sub-orbitary foramen in 
“ the orbit.” These remarks are applicable to the Ruminants generally as 
well as to the Lamas, although the passage from which we have made 
the quotation is intended for the latter : we may add two other points in 
which a marked difference exists between the skull of the Camel and the 
homed Ruminants. Ist, in a greater depth of maxillary bone, and a con- 
sequent elevation of the nasals. 2d, in the external nasal aperture being 
provided with three pairs of bones, the nasals and intermaxillaries being 
separated ; this intervening space is a general feature in the Camel, although 
subject to great variations in extent. We have seen specimens with the 
nasals and intermaxillaries separated by a space of two inches ; and others 
again with only one quarter of an inch of the maxillary bone appearing 
on the nasal aperture. In the homed Ruminantia this peculiarity is only 
observable in the Yak and Auroch. 

We have considered the above observations applicable in pointing out 
the differences that exist in the osteology of the Camel's head and that of 
other Ruminants, previous to entering upon the teeth ; as with these t«'o 
points fully explained, the identification of our fossil 'is placed beyond all 
doubt, and it will only remain then for us to shew the differences which it 
exhibits. 

It has been before noted that the anomalous character of the teeth is 
one of the points connecting the Camel with a higher fiunily. The molars 
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however are, as is normal in Ruminanis, in number twenty- four; aix on each 
side in the upper, and the same in the lower jaw. The £rat molar, which 
from having the simple and pointed form rf a caoiiie tooth has by some 
Naturalists been termed a second canine, is one of the chief peculiarities of 
the Camel It is situated at some distante from the remaining molars, 
which, in number five, are in a continuous series ; in the lower jaw the 2d 
molar or that which may be considered the first of the series, is described 
by Cuvier as falling out at an early age : and not being replaced, it leaves 
a series of four teeth only. 

liVe have examined a number of skulls of the common or Arabian 
Camel, and have only found one example of the existence of this 2d molar 
in the lower jaw ; the series in all other cases consisting of four, with a 
w'ide intervening space between the 1st and 3d. That it is a part of the 
true series is undoubted from its existence in the specimen above alluded 
to. It is exceedingly small and rudimentary. Its position is centrical on 
the space between the 1st and dd of the whole series. 

The skull in which we have observed this small and deciduous tooth 
is from' a fine specimen of the Camel procured at Hissar. The animal 
to which it belonged was full grown, we should say somewhat passed the 
adult state, judging firom the bones of the cranium being anchylozed and 
a consequent absence of sutures. There is a greater development of all 
the distinctive characters in this specimen in depth of maxillaries ; com- 
parative dimensions of the cranial and facial portions, &c. arising from the 
superior growth to which the animal has attained, and to the superior class 
of animal from which it was selected ; and the space occupied by the max- 
illary bone in the external nasal opening is also smaller than we have 
observed in any otlier specimen. 

In the upper jaw the line of molars consists of one sharp pointed tooth 
similar to a canine, and situated at some distance in front of the others, 
which are in a continuous aeries; the two first being single barrel*d, and the 
three last, or the three true molars, double barreled. 
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In the lower jaw a sharp pointo I tooth, corresponding with that in the 
upper jaw, is situated in tlie same way ; and takes the place of the first in 
the scries. The intervening space between this and the continuous line 
contains the second or small deciduous molar. The remaining four teeth 
are placed toge^thcr, the first of these (or third of the whole series) consist- 
ing of a similar cylinder, and the three permanent molars as is usual with 
the Ruminants, being double barrel'd with the exception of the last which 
is triple barrel'd. Finally, as in the Sheep and Antelopes, the cylinders are 
well defined, and without any approacdi to accessary pillars. 

TIkto are two canines in the ujiper jaw, as we find in another section 
of the Kuminantia. 

The presence of incisive teeth in the upper jaw is peculiar to the Camel 
as a Ruminant. Of these teeth there are two, corresponding in position to 
the outer incisors, and similar in form to the (‘.anines. In taking a lateral 
view of the skull tin's similarity of form in the incisor, (‘ariinc, .and first 
molar, gives the appt^arance of three canines in the upper jaw. 

In the lower jaw there are, as is normal in the family, eight incisors, 
differing in form f om uiose of other genera ; — the outer ones taking the 
simple and pointed form as described above, and the six intermediate ones 
being more regular in proportions than is usual in Ruminants, and having 
on each side a nick or hollow on the grinding surface. 

The tcetli of the Camel then are as follows : 

Upper Jaw — 2 Incisors. 

2 Canines. 

12 Molars, two of which are pointed and have been 
termed second canines. 

Lower Jaw — 8 Incisors, two of wliicli are pointed. 

12 Molars, two of which are pointed, and two deciduous 
at an early age. 

The chief peculiarities of the skul ire — 

1 . N arrowness of muzzle. 
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2. Advanced position and prominence of orbits. 

3. Elevation of sagittal and occipital crests and development of tem> 
poral fossae. 

4. Narrowness of nasal bones at the posterior extremity. 

5. Extreme depth of maxillary, producing an arched appearance in 
the nose of the animal. 

6. Form of sphenoid and basillary portion. 

7. Number of bones on the external nasal aperture. 

This summary brings us at once to the comparison of oui* fossil 
species with the existing Camelidae. 

In pursuance of the rule that we have proposed to follow in naming 
the new species so as to ally them at once to the mountain series, 
whence their remains have been obtained, we propose calling the largest 
and that nearly approaching the Indian species, Cameliu Sivalensis: to 
the second or a smaller species, the description of which we shall enter upon 
more fully hereafter, and which may perhaps have been more closely allied 
to the .Lama, we propose the name of Camelus Antiquus. 

Cahelus Sivalensis. 

Of i\\GCamelus Sivalensis we draw our description from the remainsboth of 
the skull and of the bony structure of the animal generally. We have at 
present only portions of the skull to guide us. The remains of tlie lower jaw 
however are perfect, including the coronoid processes. The articulating 
ends of bones are in sufticient abundance, and in a sufficient state of preser- 
vation, to enable us to form a very tolerable idea of the size and height to 
which tlie animal must have attained. 

To commence with a comparison between the fossil skull and that of 
the Dromedaries or common Camel in use in the Bengal Provinces. From 
the imperfection of our fossil fragments, and the sutures not being dis- 
tinctly traceable in most cases, we must be satisfied with a view, limited more 
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(0 the general character than to the detailed boundaries of the bones ; yet it 
is fortunate, that in some cases irhere these boundaries are especially re- 
quired as a distinctire character, as in the naso-frontal and naso-maxiliary 
suture ; our fragments, imperfect as they are, have been provided with 
them. 

The form of the skull, position of sutures (as far as our fossil fragments 
exhibit), and the teeth both in number and character, very closely resemble 
the existing species above reft.Ted to. We draw our comparison from a 
fragment consisting of the posterior portion of the nasals and maxillary 
bones with the frontal to the posterior border of the orbits. This fragment 
would alone establish the generic position of the animal, and in the absence 
of a perfect skull we could not have possessed a specimen more applicable i 
to our present purpose. This fragment in foct contains three of the most 
prominent points in which the Camel differs from all other Ruminants : here 
we have the contrasted breadth of the frontal and facial bones, the extreme 
narrowness oftheposteriorextremityofthe nasals, and the great distance 
between that imint and the anterior border of the orbit, distinctly shewn. 
In the fossil there is a strong resemblance in all these points to the species 
now existing ; the swelling of the frontal is as highly developed, and the 
deep superciliary notch as well defined. The narrowness of the nasal 
bones on their approach to the frontals is well marked, as also that space 
occupied by the membranous portion in rear of the nasal bones, and the 
superciliary foramina correspond in size and position, being placed as 
remote from the orbit as in the living animal. In viewing this fragment 
laterally we observe that the orbit has an excessof lengtli on its antero- posterior 
diameter, the orbit of the existing Camel being either a perfect circle, or 
having the excess of length in its vertical dimension. The mutilated state 
of this fragment— (see Figs. 1 and 2, giving an upper and a lateral repre- 
sentation of the fossil) does not admit of remark or comparison further 
than that the animal to which it belonged was far advanced in age, and had 

2 F 
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arrived at that period and state of dentition when the obliteration of the 
crescentic lines was complete, and when the grinding surface consisted of 
ivory with an imperfect margin of enamel. The second and third false 
molars, or those with a single cylinder, are here in position ; exhibiting a 
remarkable affinity to those in the existing Camel both in form and in 
the contrasted obliquity of wear (to front and rear respectively in the 
first and second teeth,) which is such a peculiar feature in the old 
animal. 

Fig. 3, is a representation of another fragment ; both jaws locked toge- 
ther, but the anterior and posterior extremities, with the upper surface of 
the skull, wanting. The animal from which this remaiti rtriginaied, was 
young — its ultini:)ic pcTmaneiit tooth not completely developid, and the 
third milk molai ii position. The general character is that of the pre- 

sent Camel, the luni! •*} luaxillaries, thickness of lower jaw and external 
appearance of tmii < or< |K>iiding as closely as two skulls of one species 
would do in the iiMiiint :»o\v existing. The position of the sub-orbitary 
foramen, however, is r:itti( liigher up on the maxillary, and the diminution 
in depth or tapering of iIk lower jaw is not so considerable as mt observe 
to be the case in the existing Camel. 

Fig. 4, gives us a still further insight into the form of the head of 
the fossil Camel. The lower jaw (with the exception of the upper por- 
tion of the ascending branches including the condyle and coronoid pro- 
cesses) is quite perfect; and the lines of molars of the upper jaw are also 
in position. Here we may express a regret on the want of careful superin- 
tendence in excavating and removing these fossils from the stratum. It is 
possible in the present case that the whole of the upper portion of this 
specimen might have been obtained had proper care been taken in remov- 
ing tlie circumjacent matrix. It will be seen that the upper portion has 
been as it were cut off on a line with the alveoli of the upper molars, leav- 
ing not only them but also the upper canines in position. 
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Fig. 5, represents the lower jaw of the existing Camel, and placed in 
juxta position with the fossil will convey a tolerable idea of the form and 
character of both. The measurements of the lower jaws are annexed. 


Dimensions, Lower Jaw. 

Fossil. 

Existing 

FROM 

Hissar. 

Existing 
FROM Sf.ha- 

RANPVR. 

Inch. 

Mlire. 

Invh. 

Metre . 

Inch. 

Metre , 

1. Extreme length from alveolus of incisors 1 

to rear of ramus j 

2. Ditto expanse of alw to the rear 

3. Ditto length of symphisis 

4. Width of jaw over 1st or pointed molar, .. 

5. Length of molars in series, 

C. Distance between 1st or pointed molar | 

and the 3d or Ist of the series, f 

7. Extreme depth of ramus at the ascending ) 
•ngle, J 

■ 

m 

15.0 

U.4 

5.325 

1.05 

5.4 

2.575 

.3»2 

.UI2 

.135 

.050 

.137 

.065 

15.2 

62 

4.95 

2.0 

5.2 

2.6 

4.0 

1 


This fossil is the remain of a very old animal ; the canines and pointed 
tiieth are worn down to a flat surface, and the molars which can be par- 
tially examined, from the circumstance of the two jaws having been fossi- 
lized obliquely on each other, Hp|)ear to have lust all their enamel excepting 
the exterior border. We before stated that, although the cranium and 
facial bones were entirely removed, tlie lines of molars on both jaw's were in 
position; the animal had partly from age and partly from accident, lost the 
first molar from the right side of the upper jaw. This tooth must have 
dropped out at an earlier period than nature had ever intended, and the 
coronal surface of the corresponding tooth in the lower jaw for w’ant of the 
wear which it ought to have had under the natural course of detrition is 
distinctly marked with its crescentic lines of enamel. The fall of the 
tooth has furtlier led to a tendency on the part of the rear teeth to incline 
forwards and partially occupy its place ; this inclination had so far ad- 
vanced, as to prevent the |K)8terior cylinder of the tooth in the lower jaw 
from undergoing any change, the front and foremost cylinder only of this 
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penakiomte tooth haTing undergone this wgular alteration and artired at 
this diseased form. 

In referring to the table of measurements above given, the excess in 
size of the fossil is the most prominent feature, but the relative dimensions of 
the different parts, with one exception, bear a close affinity to those of the 
existing Camel. In the jaw of the latter there appears to be' a greater 
depth at the alveolus of the ultimate molar on the commencement of the 
ascending branch, which may possibly result in some degree from age, and 
the more perfect development of the teeth ; but in other respects the 
resemblance is striking. The exception to which we refer ia<in the second 
measurement, shewing the breadth between the rami or amending branches 
to the rear, a difference of some importance, as it involves in the structure 
of the cranial portion of the skull an increase of width, and a greater distance 
between the articulating or glenoid surfaces for the condyles of the lower 
jaw. We are borne out in the correctness of this inference, by the remains 
of our second species of Camel, which fortunately is very perfect in the 
cranium, and where the breadth and form of this region in comparison 
with that of the existing Camel are very different. To this, however, we 
shall refer in its proper place, satisfying ourselves with the conclusion that 
the Camelus Simlensis and the Camelus Antiquus corresponded in this res- 
pect, and that the former differed from the existing Camel in the form and 
excess of width of the cranium. In comparing the teeth of the fossil 
represented in Fig. 4, with those of the Camlus Dromedariv$ we observe 
no difference excepting that which may have arisen from their diffeuRnce 
in age. That of the fossil must have been considerable, as may be observed 
in the wear, and flattened suHace of the fourth or pointed incisor. The 
intermediate incisive teeth have been slightly disarranged in the matrix ; and 
it will be observed in the drawing that one of these teeth has been d i sp l a ce d 
and is now situated above, imbedded in the rock. The grinding surfaces of 
all the incisors are much worn, and all marks of the lateral nick completely 
obliterated. On the opposite side to that represented in the plate the ranine 
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tooth of the upper jaw is situated in position with its point downwards, im- 
bedded in the inasscf matrix, which it may be observed reposes on the anterior 
parts of the fossil. This canine is much worn both on the point and on 
the anterior side ; and its resemblance to that of the Camel of the present 
day is sufficiently close to make any further comparison unnecessary. 

Figs. 6 and 7 are portions of the lower jaw of the skull, a fragment of 
which is represented in Figs. 1 and 2. The mass from which these remains 
were recovered was * carefully broken up by ourselves, and the broken 
pieces united afterwards. A great portion of the cranium appears to have 
been disintegrated and so mixed up with the matrix, as to make all attempts 
at a separation ineffectual. The anterior part of the lower jaw has suffered 
in this way, but the extreme good fortune of rescuing that portion repre- 
sented in the figures above alluded to, consisting of the rami of both the 
right and left side with the condyles and coronoid processes entire, is 
ample compensation for the loss, more especially as the incisive extremity 
was already in our possession, and we were only in want of the articulating 
and coronoid processes to complete the jaw. The difference in form of 
the fossil will be observed on a reference to Fig. 5, which is a representation 
of the lower jaw of the existing Camel. In giving the clients we 

place in juxta position those of the Hissar and Seharanpur Camels before 
referred to, and to facilitate reference have defined the boundaries of our 
lines of measurement by capital letters. 


• 

Fossil. 

Existing 

Hissar. 

Existing 

Seharan- 

pur. 


Inch. 

Metre. 

Inch. 

Metre. 

Inch. 

Metre. 

Total depth from top of coronoid pmeu to ) 
lower border of jaw, or from A. to D., 5 

8.3 

.211 

OJt j 

.233 

7.9 

.20 

Ditto from anrface of articnlatiox condyle to) 
lower border of jaw, or from B. to D., J 

6.46 

.138 


.206 

0.4 

.102 

Ditto from heel to lower border of jaw, or from > 
C. to D i 

8.6 

.091 


.162 

4.'» 

.119 

Depth from A. to B. or from top of coronoid j 
prooeaa to upper margin of articnlating > 

2.86 

.072 

1.1 

.028 

1.6 

.038 

condyle | 

Breadth of condyle on tranirerae mcaanremant. 

1.7 

.044 

1.66 

.042 

1.0 

.041 
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The fossil ramus has more the form ol that of the Ox than of the 
Camel ; tVic slenderness of its proportions resembles that of. the Cervidae 
more than of the Camel ida? to which it belongs : and were it not for the 
heel or step on the posterior ascending margin which as the generic mark 
establishes its position,^ we should have been at some loss in recognizing as 
the remain of a Camel, a fragment bearing in its external appearance so 
strong a resemblance to the Ox, Deer or Antelope. Independent of the 
heel, the Camel now existing, is rather peculiarly formt^d in ihit part 
in comparison aith otimr Ruminants. The Buflalo is that which has the 
nearest approach to it. In the existing Camel, tlic ascending branch rises 
at nearly a right angle from the line of jaw ; it has considerable breadtii on 
its antero-posterior dimension, and iis croronoid j)roress is short, straight 
and massive. In the fossil ('amel the ascending branch is as oblique 
as in ihe Ox ; it has no excess of breadth on its antero-posterior dimen- 
sion, and its coronoid process is long, slightly curved ba<'k, and slender. 
Here are points of ditference sutli<*iently striking— but there is a still 
further difference in the form of the condyle— that of iIhj fossil having 
a much ’longer transverse diameter than in the existing Camel its pro- 
portions are much more slender, and the deprcjssion on its upper margin 
much deeper. We may remark however that the slenderm ss of the fossil 
condyle is only comparative, with reference to that of the same genus now 
existing, and that it bears no resemblance w hatever to the condyle of either 
the Buffalo, Ox, or other Ruminants. The condyles of tlie two former 
are much slighter and the upper articulating surface much narrower than 
in the Camel. 

On the peculiarity of form above described as apperluiuing to the 
ramus of the lower jaw, we are naturally struck by the close resemblance it 
bears to that of the homed Ruminants, and its marked variation from the same 
bone belonging to the Camel of the present day : and wc should be inclined to 
refer to the extreme length of the coronoid process as a point tending in all 
probability to unravel the mystery, were we not struck with the discre- 
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pancies that appear even amongst animals of the same 'species, in the length 
and dimensions of ihis process. 

The length and breadth of the coronoid process appear to be distin- 
guishing features in all animals where there is a great depth of the temporal 
fossa and great elevation of the zygomatic arch ; and also in those animals 
possessing the power of great lateral motion of the condyle in the glenoid 
cavity. Amongst the former may be included all tht Carnivora and predatory 
animals : amongst the latter the Runiinantia, to which only we shall at 
present refer, although there appears to considerable obscurity on the 
changes that moclification of form of this process entails upon the physical 
economy of the animal. 

The Capridffi, including Antelopes, appear to have the coronoid process 
more developed than the Bos; the Bos more than the Camel. We observe 
that this process in the eominon Goat, C. Jtiircas, is long and broad, and 
in the A. ChUcarra long but narrow, in the A. Telracornis it is short In 
two s[)eoiniens of the male and the female of the Nilgai {A, Picla, Pallas), 
Mc observe that the female has exceedingly a long coronoid process, 
iiMK'h curved to the rear; wliereas that of the male is short, straight and 
pointed. We could give additional instances were it necessary for a 
want of any rule of uniformity, in fact the inferences of the value ot 
this process in establishing any peculiarity in the organization of the mas- 
ticatory faculties, appear to us, as we before noted, to be clothed in consi- 
derable obscurity. 

With these remarks on ihv osteology of the head, we will after the 
following Table, shewing the comparative sizes of the ultimate tooth in the 
upper jaw of a number of fossils compared with that of the Camel now 
existing, proceed to the rest of the bony structure, which, from the strong 
resemblance that exists between the fossil and modern types, will occupy 
but a small space. 
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Comparaiive dimtmum$ of the ultimate or third pemument molar in the 
upper jaw of the Fossil and of the existing Camel. 


OlMSNStOIl. 

Existing 

Bissar. 

Fossil 1st. 

Fossil Sd. 

Fossil 3d. 




Metre, 

huih . 

Metre, 

\ inek . 

Metre, 

Length on iU antero-poiterior 1 

meninrement, 3 

Breadth on iU greateat lateral 1 
bulf. J 

1.75 

1.00 

.044 

.025 

1.00 

1.35 

.049 

.034 


.050 

.032 


.050 

1 .030 


Of the vertebral column we possess a very perfect atlas with part of the 
axis attached to it. — The form is precisely that of the corresponding vertebra 
of the existing Camel, with the exception of an increased development to 
the ridge on the lower side, and a consequent increase of depression of the 
lateral surfaces in which the arterial foramina are situated. The shortness 
of the wings and the conical form of the atlas correspond with tliat of the 
existinrg Camel. 

Of the axis, we have only a mutilated specimen, the posterior portion 
is altogether wanting, but the remeunder is similar to that of the present 
Camel. 

We possess a number of the lower extremities of both the humerus, 
and the radius and ulna ; some of them in connected joints, others sepa- 
rate ; but we have not been able to detect amongst the numerous fragments 
in our possession, the connecting pieces by which the bone in its whole 
length could be established. We see no difference whatever in these frag- 
ments, and in their articulating ends from those of the existing animal. 
The anchylosis of the radius and ulna is as complete ; the surfaces for 
the articulation of the scaphoid and cuneiform bones as flat and unmarked 
by a hollow ; and the lower extremity of the ulna is as destitute of an 
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external process for embracing the cuneiform bone of the carpus as the 
existing Camel. 

The ffl rpel bones are equally correspondent both in form and number — 
the s m al l bone in rear of the os magnum and connected bone having the 
ftnmft marked and spherical headed articulation with the scaphoid. 

We now come to the metacarpal bone, of which we have a very per- 
fect specimen attached to the end of the radius and ulna by the interme- 
diate carpal bones. We see no difference in form and no peculiarity requir- 
ing remark. We derive data however from this for establishing the com- 
parative size to which the Sivalik Camel arrived— our dimensions are placed 
in juxta-position with those of a full grown and common sized Camel of the 
present day : 



The extent of non-anchylosis, and the form of the pullies for articula- 
tion with the phalanges, and the phalanges themselves, appear to corres- 
pond, and to be equally characteristic in both the fossil and the living 
Camel. 

With the posterior extremities we are not so well provided, and shall 
content ourselves with' a reference to the femur only, of the lower end of 
which bone we possess a variety of specimens ; of the largest of these we 
'innex the dimensions : 



Ezlrma tnnSvana biwMilli in eoDdylm,. 

Ditto brasdUi from fraat to nor, 

Ditto breodtli botwoen coadylet, 


Fossil. Existiko. 


Jhekm, 

QQnQQii 

Mtim, 



m 

.184 

.187 

4.7 

6.1 

.116 

.160 

ojnt 

.0166 

1.076 

.087 
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With the exception of the proximity of the condyles to each other in 
the fossil, there is no marked difference ; all the hollows and protuberances 
on the bone of the existing animal have their corresponding ones on the 
fossil. The femur in its length also appears to have had as great a curve 
forward as we observe in that of the Camel of the present day. 

This brings us to a conclusion on the comparative differences between 
the Camelus Sivalensis and the Camelus Dromedarius now existing. Although 
the fossil fragments from which this comparison has been derived are not 
either so perfect or so numerous as we could have wished, they are. still 
sufficiently so for every purpose of comparison, and in some cases we have 
been even struck with the remarkable perfection of the fossil, consideniit* 
its soft \nd in many cases imperfectly indurated quality, added to tlir 
intimate combination with, as well as adhesion to, the matrix, which consist- 
of a light colored clay with a small admixture of sand. 

In recapitulation of our above remarks, therefore, we will note that 
independent of the peculiarities described as existing in the cranium of tin 
Camelus Sivaknsis, upon which peculiarities we rest its specific character, 
there must have been others in its external form. These differences how- 
ever could not have extended far : its general character must have borne 
a close affinity to that of the same animal of the present day, and although 
we have proofs of its size having exceeded our existing Camel in a propor- 
tion equalling at ItJast one-seventh of its height, w'e are unfortunately igno- 
rant of the effects tliat domestication may have caused in the deterioration 
or otherwise of the Camelus Dromedarius ; especially in a country and 
amongst a race of people who pay little attention to the improvement 
whilst the natural increase is sufficient to supply their wants and add to 
their comfort. The Camelus Dromedarius from which our comparison has 
been drawn must not be confounded with the Camelus Sactrianus or Camel 
used by tlie Arabs. 

For the. Camel in all its perfection we must seek the shores of the 
Caspian, to the hordes and wandering tribes who from generation to gene- 
ration have looked upon this animal as the only means by which they 


V 
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could exist, as the only means by which communication could be maintain- 
ed over oceans of sand and miles of desert. If any care be given to the breed 
of the Camel in its domestic state, we sliould exiiect to find it in this 
quarter; but among the people of India who use the animal merely as a 
beast of burthen, and carry on the breed much in the same way os they do 
with their other domesticated animab, we have no reason to expect 
any improvement. In the Government stud we have no doubt that 
all feasible means are exerted to improve the breed, or at least to 
prevent deterioration by maintaining a stock from the largest and 
finest grown animals. It will be noted that one of the skulls reterred to in 
this paper is from the stud, and tlie person to whom we are indebted for its 
use as a means of comparison deKribed it as having belonged to a very 
large male Camel : but here also we see no great difference in size, 
although there are differences in the greater development of tlie bones of 
the head and face. The constant influx of Camels in the. whole sweep of 
the Indus and its branches from hudicma to ShikArpur, or even to tlie 
Indian ocean, most undoubtedly keeps up the supply, but does not add any- 
thing to the improvement of the species. Indeed, we are inclined to con- 
sider that the Camel has deteriorated in size from that to which it attained 
in its wild and natural character, and should our inference be correct, the 
dimensions obtained from the comparative measurement of the bones of 
our fossil species, may lead to a very tolerable idea of the size to which the 
Camel reached, when unshackled by the trammels of man, and leading its 
existence in the wilds of its own native region. 

We regret our inability, from want of specimens, of adding to this com- 
parative statement, the dimensions and peculiarities of form of the Bactrian 
or true Camel with two humps, Camelui Baetritauu of authors. The Came- 
lus Dromedariut or the Dromedary with one hump is the aniwml from which 
we have drawn our description. In Stabk's Natural History the former is 
stated to be the loagestoftbe two—Cameha Baetriamu being described as 
*< about 10 feet long," and Camdtu Dromedarius as “ nearly 8 feet long.” 
We are not aware of the limits upon which the above measurements are 
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drawn; but in taking those of a perfect Tertebral column from the atlas to the 
last caudal vertebra of the common sized Camelus Dromedariui — ^we obtain a 
measurement of 0 feet 10 inches, including the head. The total length of the 
Camelus JJramedarius is 1 1 feet 4 inches, and this must be considered as 
under the full measurement, from the absence of inter-vertebral cartilages 
which connect the vertebrae in the living animal. Stark's specific charac- 
ter evidently leaves an impression of a superiority of size in the Camelus 
JBaclrianus. We learn from Elphinstone, in his history of Caubul, that 
the height of the latter animal is considerably less ; that it is shorter )Emd 
stouter ; well adapted for rocky and hilly countries ; and from its shortness 
of limb, less liable to accident, than its tall and slenderly formed congener. 

On the Camels in Afghanistan, the author above mentioned, remarks 
— “ The* Dromedary is found in all tlie plain country, but most in sandy 
and dry parts ; this is the tall long-legged animal common in India. 
“ The Bactrian Camel (which I understand is called Uzhree in Toorkee,) 
“ is much more rare, and I believe is brougnt from the Kuzzauk country 
“ beyond the Jaxartes. He is lower by a third at least than the other, 
“ is very stout, and covt?rcd Muth shaggj black hair, and has two distinct 
^ humps, instead of the one bunch as the Dromedary. The Boghdee 
“ Camel, in the south-M^est of Khorasan, is shaped like the last mentioned, 
** but is as tall as tlie Dromedary. Even this lust varies ; the Dromedaries 
of Khorasan, being lower and stouter than those of India.'’* Again * 
Many Dromedaries are bred here, or at least by tlie tribes whose residence 
is partly in Dainnun. They are much darker in color than the common 
“ Camel, have shorter and stronger limbs, and are far better calculated for 
“ Work among hills."t 

It would appear from Elphinstone s remarks that there are three 
species of Camel — 

Ist. — That which has obtained the specific denomination of Camelus 
Dramedarius — tall, slender, with one bunch, and common to India. 

* Elphinbtokb’s CftQbttl, 2d edition, 1819, vol. 1, p. 280. 
f Ditto ditto, ditto, foi. 2, p. 72. 
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2d.— CoMeb# Baxitrimusi Ot the Bactrian Camel, which is one-third less 
in height than the former cme, stout, covered with black hair, and with two 
distinct humps. 

Sd. — ^The Boghdi Camel resembling in shape the Bactrian. but with 
the height of the Dromedary or Camelus Dramedarius. 

The Khorasan Dromedary may be considered as a variety of the Ist 
species or Camelus Dromedariut, with less height but stouter proportions. 

In Griffith's Translation of the R^gne Animal, notice is drawn to a 
third species distinct from the Bactrian and Arabian Camels in the posses- 
sion of Rvoucre ; of this third species however the characters arc not given. 
Hamilton Smith in Griffith's Cuvier* divides the genus into the two 
species, Bactrianus eJidDromedarius; considering these as the parent stocks 
from which a number of breeds and varieties have sprung, “ all nevertlieless 
“ depending on the very trivial distinctions of color, size and form but 
the specific characters of these parent stocks differ very materially from 
those derived from Elphinstone's work before alluded to, most especially 
with reference to the Camelus Bactrianus described by that author as one- 
tliird lower in height than the Arabian Camel. Hamilton SmithI says 
in describing the Camelus Bactrianus, his height may be considered supe- 
“ rior to the Arabian, and the bulk of his body more considerable. The 
** large breed of this species attains seven feet and a half from the top of 
“ the bunches to the ground, the legs are proportionately short, and the 
“ body long.” The height of the Arabian Camel, according to the same 
authority, does not exceed seven feet, “ those of Turkey are the strong- 
“ est and the best suited for burthen, those of Arabia and Barbary the 
'' lightest ; and those of India, where there are breeds for both purposes 
constantly supplied by fresh importations from the North West, yet 
probably inferior in their class to those more in the vicinity of tlioii 
“ original climate.” 


* Vol. 6, p. 286, Synopiii Mammalift. 


t Vol. 4„p.48. 
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Wc have been desirous of ascertaining the excess of height to which 
the existing Camel arrives, to form a correct opinion of the proportionate 
size of our fossil species, and for this purpose have consulted those authori- 
ties from M'hom it was most likely to draw accurate information. The 
accounts are sufFicieiitly conflicting, but that of Griffith, as an authority 
on a point of natural history, may be considered as the best, and the most 
properly to bf^ depended upon ; assuming therefore that the comparative 
heights and proj»ortions of the Cantehts Bactrianus and Camdus Dromedarius 
as shewn by Griffith are the true ones, and that the latter is of a smaller 
size than the Bactriari Camel, we are still borne out in our conclusions with 
rt’gard to the excess of dimensions of the fossil or Cafnelus Smdefisisy and 
that this excess applies generally towards all the sp(.*,cies of Camel now 
existing. 

Northern Dodb^ Jnitf 15, 1830. 


REFEKEATES TO PLATES XX, XXI, OF CAMELUS SIVALENSIS. 


I. Vic^ af poition of .skull of Camelia Sival>>nsis from ntmvr. 


U, Ditlo ditto Ulcrol view of Fig. I. 

3. Side view of Another portion of skull of Camritu Sivaiensit with lower jaw attached. 


4. Side view of lower jaw of ditto with the iiiulaia of the upper jaw in puailioii. 
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6. 


7. 


6. 


9. 


10 . 


11 . 

IZ. 


Side view of lower jaw ofexitting Cantt l ; Camelut Dromedarins. 

Side view of ditto of Camelua Sivalenais right aide, exhibiting the peouliarttiea ia 
form of the aacRuding branch and the coronoid proceai. 

Side view of ditto ditto left aide. 

Portioa of lower jaw Canulut Sivalentis right aide inner view. 


Ditto 

ditto 

left aide outer view. 

Ditto 

ditto 

ditto inner view of No. 9. 

Ditto 

ditto 

rig* ’ '.de outer view. 


Fragment of upper jew CffRfl/it/iS'iWexrir, ahewing the nltimete end peooltimile 
molar of the left aide. 


13. View of No. 12, exhibiting the inner aide and coronal aorfacea of the moltlt. 
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Xo the large fossil species of the genus Felis hitherto described, we are 
now enabled to add another from the Tertiary Strata of the Sivalik Hills, 
diflfeiing alike from the F. (S/ieZffa and F.ylM/H/Ha of the “ Ossemens Fos- 
siles;” and, (so far as our means for comparison enable us to judge) from 
every known member of the genus. 

The specimen from which we take our description, is one of the most 
perfect that has up to this time been exhumed from the fossil tract. It 
was found at the foot of a sandstone cliff, partly encased in a hard stone 
matrix. It consists of a nearly entire head ; deficient only in the tempo- 
ral apophysis of the left zygomatic arch, and in a small portion of the 
sagittal crest. The incisors had dropped out, but the alveoli are sufficiently 
distinct to indicate their number and relative size. The cheek teeth are 
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nearly entire but the canines are broken off at their bases. The fragility 
of the specimen has deterred us from removing a portion t>f hard stony 
matrix which fills up the right zygomatic fossa, and conceals the base of 
the skull from the anterior margin of the occipital foramen on to the 
posterior border of the palatine bones. 

(Plate XXI. Fig. 1.) Represents the head in profile and shews the 
peculiarities of ttie fossil in the most striking light : 

1st. The relative shortness of the facial portion of the head, from the 
post-orbitary apophyses of the frontal (a) to the border of the incisives ; 
and the length of the cranial portion from the same point (u)io the occi- 
pital crest (b ) the dimensions being as 124 to 153. In this respect it 
differs from all existing species, in which, as exhibited by Cuvier,* the facial 
portion of the head exceeds the cranial, generally, to a considerable extent. 

2d. The outline of the upper surface of the cranium and face. The 
facial line (c o) runs with a gentle curve, slight convexity and nowise ser- 
pentine, to the rear of the post-orbitary apophyses of the frontal. The 
cranial line meets it without angularity, and runs back horizontally to the 
occipital crest : so that when the head is seated on the occipital condyles 
and camassier teeth, the plane of the base of the cranium is parallel to that 
of the vertex. In this respect it differs remarkably from all known large 
species of Felts, in which tlie cranial line descends more or less either in a 
curve or slope, from the post-orbitary apophyses to the occipital crest. 

dd. The saliency of the sagittal crest which greatly exceeds that of 
all known FelimF. It is partly broken off in the original, but the dotted 
line marks its direction. 

4th. The height of the occipital, which is relatively greater than in 
any other known species of the genus. 

6th. The elevated position of the zygomatic arches, and the strongly 
arched outline of their inferior margin. 


Oitemeni Fouilei, Vol. 4, p. 147. 
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Viewed from above (Fig. S.) the contraated proporUona of the 
cranium and face are well exhibited. The muzzle is short. The canine 
region of the maxillaries swells greatly out in the bulge of the alveoli, and 
between it and the malars, the infra-orbitary hollow is more abrupt and 
deeper than generally holds in the large Felino!. The nasals are short and 
broad. The brow is wide. The intra-orbitary region of the frontal is 
marked by a deep longitudinal hollow. The post-orbitary processes of die 
frontal and malars are blunt and litde projecting. The post-orbitary ridges 
of the frontal meet at a very acute angle, leaving between them a well 
defined and narrow furrow. Tlic length and prominence of the sagittal 
crest and the height of the occipital crest are strongly apparent. The 
parietals are seen to bulge out litde towards their upper maTgin» but 
considerably towards die temporals. 

Our means for comparison of the fossil with most of the large Felitue 
are restricted to the figures in the Ossemens Fossiles, which however are 
BO perfect and characteristic, as to admit of the chief marks of distinction 
being very readily seized. Of all the large species, the specimen most 
closely resembles the Tiger, although considembly smaller in size and 
perfectly distinct otherwise^ The chief points of resemblance in both, are 
the great developement of the sagittal and occipital crests ; the considerable 
surface of the occipital ; the moderate convexity of the brow and face ; 
and the elevated position of the zygomatic arches and the oudine of their 
inferior margin. To exhibit the peculiarities of the fossil we shall now give 
its dimensions in juxta-positiou with those of two of the largest sized Tigers, 
killed in the forests near Sdiarmp&r, and of a younger animal almost 
exaedy of the size of the fossil. The amount of wearing in the cheek teeth, 

K 
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and the condition of the sutures prove that the fossil was full grown 
although not aged. 


1 . 

2 . 

3. 

4. 
6 . 

0 . 

7. 

8 . 

9 . 

10 , 

11 . 

12 . 

13. 

14. 
]&. 
16. 

17. 

18. 

19. 

20 . 

21 . 


Extreme length from occipital crest to 1 

alveoli of the incisors, I 

Ditto from anterior uurgin oecipitsl forti> | 

men to ditto i 

Extreme breadth of head at sygoinaticl 

arches I 

From posterior border .of palate to the) 

alveoli of the incisors j 

From anterior margin of nasals to occipital ) 

crest, ji 

From border of post-orbitary process to ditto. 

From ditto to the alveoli of incisors 

Extreme height from base of occipital for- ) 

amen to occipital crest ( 

Width between outer surfaces of occipital 1 

condyles, J 

Ditto of occipital foramen, 

Height of ditto, 

Ditto of cranium from middle of frontal to 1 

the palatine arch, } 

Breadto on maxillaries between the canines ( 

and molars, ) 

Extreme length of 2d and 3d molar 

Breadth of maxillaries to rear of carnassier, 
Depth of infra-orbitary foramen, 


Width of ditto, 

Length of the nasal bones,. 

Length of carnassier tooth 

"Width of frontal between the post-orbitary 1 

apophysis, j 

Length from frontal angle to base of the nasals, 


FosbilTigbr. 

Largest j 
Tiger No. 1. 

LarobTiger 
N o. 2. 

Englith 

imches. 

French 

Metre. 

English 

Inches, 



French 

Metre. 

10.9 

.278 

14.1 

.358 

13.1. 

.333 

9.0 

.228 

11.7 

.208 

10.8 

.274 

8.0 

.203 

0.55 

.242 

10.0 

.253 

— 

— 

U.3 

.180 

5.9 

.149 

9.2 

.233 

12.4 

.314 

11.85 

.300 

6.0 

.153 

7.5 

.101 

7.0 

.179 

4.9 

.124 

0.6 

.108 

6.1 

.156 

4.1 

.103 

4.2 

.100 

4 2 

.106 

2.2 

.055 

2.3 

.058 

2.45 

.062 

— 


1.15 

.029 

i.2& 

.031 

— 

— 

0.8 

.020 

0 8 

.020 

— 

— 

4.0 

.117 

4.25 

.108 

3.0 

.070 

3.7 

.093 

3.5 

.068 

2.2 

.055 

2.32 

.059 

2.2 

.056 

4.5 

.114 

6.4 

.138 

5.6 

1 .142 

0.75 

.018 

0.7 

.0)7 

0.7 

.017 

0.3 

.007 

0.4 

.010 

0.375 

.091 

2.8 

.071 

4.2 

.loo 

4 1 

.104 

1.5 

.038 

1.4 

.035 

1.376 

.034 

3.1 

.078 

4.2 

.106 

8.65 

.092 

2.9 

.073 

3.0 

.090 

2.0 

.073 


Wo shall now make a comparison of the peculiarities of the individual 
bones of the head with those of the Tiger. This will make the points of 
difference in the fossil more apparent. 

The dentition df the fossil is as is normal in the genus. There are six 
alveoli for the incisors — the two outer of which are greatly larger than the 
intermediate which are equal in size. The canines are broken off at their 
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base ; and the section is seen to be the same as in the Tiger. The cheek 
teeth had consisted of two false molars, a carnassier and a tuberculous 
tooth on either side. The tuberculous and the first false molar had dropped 
out. The socket of the tuberculous tooth is distinct on one side. Those of 
the first false molars are more ambiguous. In all the specimens of the 
F. Spelaa observed by M. Goldfuss,* this false molar was invariably want- 
ing, and he was induced to consider it as a specific distinction of the fossil. 
But Cuvier attributes its absence to dropping out at an early period. 

In our fossil we were at first led to think that there was no small false 
molar, from the very contracted space between the canine and the large 
false molar not admitting of room for it. In the fossil the space is 
0.3 inch whereas in the Tiger it is 0.7 inch. But on carefully clearing 
the interval we have detected on the left side an alveolar cavity. In this 
respect therefore the fossil does not differ from the existing large species.f 
The great false molar and the carnassier tooth resemble in form, those of 
the Tiger exactly. But they differ considerably in two respects which 
we consider as distinctive marks of the fossil. 1st, The length of the two 
teeth in the fossil is exactly equal to that of the full grown Tiger No. 2, 
altliough it measures 10.0 inches in length of head, while the Tiger is 
13.1 inches ; 2d, the large false molar is directed inwards, so that its long 
axi.s makes a considerable angle with that of the carnassier. This position 
of the false molar holds in a slight degree in the genus Felis generally, 
but it is very marked in the fossil. 

The obscurity of the sutures, and the extent to which the fossil is 
still enveloped in stone, do not admit of our determining precisely the limits 
of many of the bones of the cranium and face. 


* Quoted in CuviSR Oss. Foeiil. Vol. 4, p. 452. 
t The preience or ubienee both of the taberonloni and the fint faUe molar, appears to 
be very uncertain in aged Feline. In a rery old Tiger, No. 1, of the measnrementi, with the 
canines and all the teeth much worn, both the tuberculous teeth, and the small false molar of 
one side are present. Upon the opposite side all trace of alreolns has disappeared. W berest 
in younger animals with nnworn teeth, we find the taberonlous, and first molars, lesii cooiplelr- 
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The frovial is considerably shorter than in the Tiger of the same 
size No. 3, and broader ; so that it has more squareness of form, at the same 
time that the ridges stretching from the post-orbitary processes by their 
prominence and greater convexity inwards, give it an appearance of more 
sharpness to the rear. These processes are more obtuse and less salient 
than in the Tiger, and the outline of the frontal portion of the orbit is less 
curved. The separate halves of the bone are convex across leaving a deep 
longitudinal hollow between. 

The parieials are longer than in the Tiger. They are sunk towards 
their commissure, giving greater appearance of saliency to the sagittal 
crest. They bulge out, at their junction with the temporals in conjunction 
with these bones. The sagittal crest, as noticed above, from its great pro- 
minence, is one of the most distinctive characters about the fossil. It is 
nearly twice as much raised, as in the largest sized Tiger. Its anterior 
extremity for a short way divides in two, from running in continuity with 
the post-orbitary ridges of the frontal. 

The occipital is large in all its dimensions. It greatly exceeds that of 
the Tiger of the same size in height, and equals that of the large Tiger 
No. 2. Its margins expand greatly, laterally, in conjunction with the ridge, 
ascending from the petrous portion of the temporal bones. 

The temporal on the right side is mostly concealed by stony matrix. 
On the left it is broken at the zygomatic process The petrous is compar- 
atively larger than in the Tiger. The zygomatic arch is elevated and its 
lower margin is arched more decidedly than in the Tiger. (In this respect 
it resembles the “ Black Jaguar.”*) The posterior angle is more acute. 

The corresponding process of the malar differs chiefly from that of the 
Tiger in the .post-orbitary apophysis being blunt and very slightly prominent. 

The nasal bones are considerably shorter than in the Tiger, and they 
taper less upwards towards their frontal insertion. 


Ou. Fouil. Yol. 4, Plate H. W., Fig. 7. 
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The imxillaries chiefly differ from tliose of the Tiger, in their greater 
prominence along the alveoli of the canines, and the more decided hollow 
which occupies the infra-orbitary region. From the elevated direction of 
die zygomatic arches, the posterior margin of the maxillaries, descending 
from the malars is higher than in the Tiger. The infra-orbitary foramina 
agree in form and position with those of the Tiger. 

The ascending ajiophysis of the incisive bones, runs higher op lietween 
the nasals and maxillaries, giving thus a stronger insertion to the bone. 

We do not observe any very appreciable difference in the pulate, 
except that the bulge of the canines, and the inward direction of the large 
false molars, appear to contrast it in width betwee^n this teeth. 

The orbit is smaller than in the Tiger ; the post-orbitary processes of the 
malars and frontal are more apart, and the osseous ring consequently less 
complete. 

Regarding the relations of the fossil with respect to other species. — 

The fossil Lion of Gaylenreath, F. spelwa, diflers from it, in the great 
size, equalling that of the Lion in the oiiUine of the head ; breadth of fore- 
head ; depth of zygomatic arches ; position of the infra-orbitary foramina, 
and inconsiderable sagittal crest. 

The fossil F. Aniiqm^ differs in being greatly smaller. The existing 
Lion is much larger, differing also in its rectilinear profile, shortness of 
head, and want of prominence in the sagittal crest and occipital. 

The points of distinction and resemblance with the Tiger have been 
noticed in detail. 

The Panther soiiicm hat resembles the fossil in the moderate convexity 
of the head, but differs in size and in the little prominence of the sagittal 
crest. The Jaguar has the same elevated direction of the zygomatic arch, 
as the fossil, but differs greatly in the outline and form of the head. 

The Coiiguar has one character peculiar to it and the fossil in the 
genus ; in the face being shorter than the cranium. Bui it differs in size 
and form. 
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The other species of the genus differ at once in size. 

We have named the fossil, the Felis Cristata^ from its most prominent 
character, the elevation of the sagittal crest. 

Its position in the genus will probably be after the Tiger. Its size is 
intermediate to that species and the Jaguar. 

We are indebted to Walter Ewer, Esq. of the Civil Service, for an 
examination of the fossil, which was found by collectors employed by that 
gentleman under the direction of Cajitain Cautley. 


Northern Doah, April 15, 1830. 
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I.-EIGHT NEW SPECIES OF CINCLOSOMA, 

WITH SOME REMARKS UN THE GENUS, 

Order Insessores. Tribe Dentirostres. 

Family Hkruupje. Oeaw CINCLOSOMA. 

The elegant and philosophical Vigors has lately chacactcrised a new 
Genus of Mcrulinc birds to which he has given the name of Cinclosoma. 
Mr. Vigors justly observes that this genus is clearly separated from Turdus 
by rounder, feebler wings ; a louger, laxer, and graduated tail ; and higher 
and stouter tarsi. Without pausing at present to enquire whether the 
group (which is certaialy a just and natural one) belong rather to tlie 
Meruline or Corviae family, or, whether it has been characterised with 
sufficient pretasion, at once, and latitude, I shall merely observe that accord- 
ing to my experience tlie mnulely exact form of the tarsi, the nostrils, and 
wings cannot be relied on ;* and that the group, considered as contrasted 


* Tliat is, tarsi more or less smooth or rough ; the precise relation of length between somt 
doaen of the wing feathers : and the precise form of the nasal aperture. But perhaps the real 
explanation of these diflerences ii, that the ?alae of the group has been underrated. 
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with that of the true Thrushes, is as distinctly marked by the stomach, the 
bill, and the frontal zone, as by the wings, tail, and feet. The stomach has 
double the muscular power of the same organ in Turdtts^ approaching to a 
true gizzard : the straight compressed bill, inclining to a tetragonal form, 
has the tomise nearly in contact with the palate in both mandibles ; and 
the nares are partially or wholly conce^^led by a setaceous frontal zone, 
analogous to that of the Carvidis. 

The birds composing the group or genus are gregarious, noisy and 
alert. They freiiuent the deep and dank forests and groves exclusively ; 
procure the greater part of their food on the ground ; use the trees but for 
S(;curity when disturbed, for nidification, and for occasionally eking out their 
repasts M'ith berries, pulpy fruits or caterpillars ; and are, for the most part, 
incapable of a sustained flight. Their habitat is very extensive, since they 
are almost equally common in the southern, central, and nortliern regions 
of these hills ; and in the valleys alike, as on the lops of the mountains. 
In all situations, however, woodlands are indispensable to them, both for 
food and slid ter ; especially the latter, their retreat being a mere succes- 
sion of hops from tree to iree, after the manner of the Magpies. Most of 
them have a good deal of the iiiixt weariness and familiarity, as well as of 
the noisiness and congregational habits, of (he Corvidts; and, though they 
never quit the deep w'ood-lands, those persons w ho pass through such 
places, perpetually encounter them on the roads and palliways, to 
wlinh these birds are attracted by the clung of cattle, for the grain, 
lan^ff and insects it afl'ords them. They are on the wliole, rather 
insectivorous than frugivorous, baccivorous, or graminivorous: but they 
eat a deal of grain and hard seeds, with gravel to digest it ; and must, from 
the universality of the r regimen, be classed among tlie omnivores. They 
are distinguished from the Thrushes by tlieir avoidance of rills and swamps ; 

AIN SON, justly perhaps, classas the CiDclosomae with the CrateropodinaB. Hut he 
unjustly reduers Uieui to a sab*genus. This paper was penned before I hud seen Swaimson’s 
casual allusiuD to the group in the birds of America. That able writer is most correct in stating 
that the characters of CiDclosoma and of Pnontorhinai stand in grievous want of revision. 
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and they are more capable of a graminivorous diet than that group. They 
scrape the earth with their bill, and sometimes also with their feet, in the 
manner of the Rasores. Many of the species are caged and tamed with 
facility ; and they are more often turned loose into walled gardens ; whence 
they seldom attempt to escape, if there be a considerable number of trees, 
and where they are of great service in destroying pups, larvs and perfect 
insects, especially those which are generated, or feed, in manure. 

In the Minister’s garden at Cathmandu there are always several scores 
of Lwolopha (Corvus Leucolophus of Hardwicke;) and in that of his 
nephew, many individuals of each of following species—Oce/hi/a, Alhigula, 
Nufmenia, Monilegera, and Erythrocephala. But this enumeration reminds 
me that I am anticipating by the mention of several species as yet unde- 
scribed, and to the summary description of which 1 now proceed, premising 
only that the newly described species are Leucolopha^ Erythrocephala^ 
VariegatUy Ocellata, Capistrata, and Lineata. To these I now purpose to 
add Nipalensis, Albigrda^ Monilegera^ Rufitnenia^ Grisaurii^ Melanoura, 
Ccprulatus, and Setafer, arranging them in a series indicative of the gradu- 
ally diminishing power of the wing. 

\st. Species, Cinclosoma? Nipalensis Nobis, Sibia? Nipalensis Nobis. 

Above, with the flanks, thighs, vent and under tail coverts, rufescent sub- 
olive brown. Below, and tlie cheeks, sordid blue grey, with a yellowish tint : 
wings and tail castaneous with numerous cross bars of black : entire top of 
the head full pure brown, streaked down the shafts with hoary : a broad 
black moustache, bounding the ear coverts below. Remiges and rectrices, 
internally blackish, and apertly so towards the tips : the tips themselves of 
the tail feathers white : head with a full soft garruline crest : legs flesh- 
coloured : bill dusky : iris brown : orbits clad : sexes alike, as in all the 
subsequent species. 

N. B. In defining the Genus Sibia (Nobis) I have enumerated the above 
as one of the species. It has, though in a less degree, the brushed tongue 
of that genus : its wings are rather feebler : and its bill is more straight. 
The tomie are scarped, and the notch and bend of the upper mandible are 

M 
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palpably developed. The lunated, unplumed, nares, with a large adpreaaed 
membranous tect, are those of Sibia, So are the feet \ which latter, however, 
agree sufficiently well with those of Cinclasama.* 

The sp€icies is, in fact, osculant between Cinclosonta and Sibia, Size, 
8 inches long by 10 wide, and 1^ to 1| oz. in weight. Tarsus ii ; central toe 
^ ; hind toe ; wings not bowed ; 5 and 6 quills longest ; tail firm but 
gradated, 1 inch in the extreme laterals. 

Species 2nd. Cinc. Albioula, white throated Cinclosoma, Mihi. 

Above, and the breast, dull olive : belly, vent and under tail-coverts, 
rusty : chin to breast, inferiorly, and terminal J of the lateral rectrices, pure 
white ; bill dusky : iris glaucous : orbitar skin green : legs plumbeous grey, 
12 inches long by l/> broad ; and oz. in weight. 

N. B. This species, like Leucolapha, has much the appearance of a 
Jay : but it possesses in a high degree, all the characteristics of Cinclosoma, 
of which more is said in the sequel. 

Nares ovoid or elliptic, and frequently quite hidden by the frontal zone. 

Species 3rd. Cinc. orisauris , grey-eared Cinclosoma, Mihi. 

Above, save the neck, olive, with a rusty smear : neck, throat and 
flanks, pale rusty ; rest of body below, white : cheeks, cars and lores grey , 
enclosed by two narrow black lines which originate at the bill, and circling 
round the eyes and ears, unite into a broad baud on the sides of the neck, 
and thence form a gorget on the top of the breast : terminal J of the lateral 
rectrices doubly banded with black and white, as in Ocellata, but the bands 
broader : bill, dull horn ; legs plumbeous : iris brown ; orbital skin, green- 
ish yellow : 13 by 17 inches, weight G oz. 


* Exiggerated mention has been made of tbe feet of Cinclosoma, and some apeciea 
have been again aeparated, propter banc canaam, from Cinclosoma. But in trath, the feet agree 
moat expreaaly with Uioae of Pica Eryihrocepkala, Vagabwnda, Arc. It were much more wiao 
to amend the deSnition of Cinclosoma than thni to divide it. In no apeciea ia the thumb nearly 
10 large ai tbe eentral fore digit 1 The Cinelosomss are a half Corvine, half Meruline group, 
united by tbeir mannera even when partially aeparated by their atmcinre. They oompoae a 
goDui with inndry inbgencra, B. H. H. July, 
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N. B. The upper mandible is sometimes oroduced, bent, and notched 
at the tip, even more than in Twrdtu. 

Nares ovoid, partially hid by setie from the frontal zone. 

Species ith. Cinc. Monilegeba, black-necklaced Cinclosoma, Mihi. 

Extremely like the last in colours. Above, pale olive brown ; whole 
neck, with the throat, breast and flanks, rusty ; and rest of the body below, 
white : a broad superciliary white line from the bill to the occiput : below it 
a black line proceeding from the bill through the eyes and ears (which 
latter are black,) and thence sweeping round the bottom of the breast like a 
necklace : iris orange : bill dusky with horn coloured tip and base below, 
and plumbeous grey feet: orbitar skin evanesent: 11^ by 14^ inches, 
weight oz. 

Nares as in the last ; and all the three last named species closely 
assimilating with Leucolupha. 

Species 5tk. CiNC. Melanura, black-tailed Cinclosoma, Mihi. 

Head, neck, and Body, olive brown, lunated with black : brows and 
chin, black : wings black internally, visibly so in the tertiaries : edge of the 
primaries cerulean ; of the other quills and of the coverts, castaneous : rump 
immaculate : tail black with a complete terminal band of rusty : feet 
fleshy brown : bill black : iris marine blue : length of the bird 10^ inches : 
breadth 12 ; weight 3^^ oz. 

N. B. The maxilla of this species has usually the meruline bend 
and notch : the nares are- ovoid somewhat indented above by the membrane, 
and free from the frontal zone. The wings are rather rounder than in the 
three preceding species. 

Species 6th. CiNC. Cxrulatds, bine-sided Cinclosoma, Mihi. 

Above, rich olive brown, with a chesnut tinge : cap, wings and tail, ches- 
nut ; the flrst, lunated with black. Below, white : the flanks and tibie, blue : 
a black frontal zone from the eyes : body, wings, and tail, immaculate : 
bill dusky with a purplish fleshy base : orbitar skin purpurescent : iris 
brown : legs fleshy white : 1 1 inches by 12^ ; weight 2| to 3 oz. 
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N. B. In this species the shorter and more rounded narcs are whoUg 
hidden by the setaceous frontal zone ; and all the remiges, save the .5 first 
and 5 last, are nearly equal. The mandibles of the bill are exactly equal 
and entire, eminently typical. 

Species 7th, Cinc. Rufimenta, rusty-chined Cinclosoma, Mihi. 

Above, olive brown, broadly lunated with black : entire cap black : tail 
immaculate, but furnished towards the tip with a double band of black and 
rusty, prevailing throughout : chin and vent rusty : throat white : breast 
and belly sniokygray with black drops : lower part of the flanks and thighs, 
olive brown ; bastard-wing, and external edges of primaries, subccnilean : 
the former and the long coverts, dpi with black bar- wise : a pale roundish 
spot before the eyes : broad longitudinal black patch behind the gape : bill 
horn yellow : orbitar skin splendid blue : iris sanguine-brown : legs fleshy 
brown : 10 inches by lOf ; weight 2^ oz. 

N. B. In this species the nares are not wholly hidden, but they are 
even less elongated than is the last : the wings are very feeble and perfectly 
round : bill, as in the preceding species, but shorter. 

Species Sth, Cinc. Setafer. Spiny Cinclosoma, Mihi. 

Slaty blue, overlaid with ruddy brown, which is clearer and paler 
below, and richer and almost castaneous on the wings and tail-feathers. 
Lateral rectrices broadly banded with black towards the tips: the tips 
themselves bluish grey : shafts of the feathers on the head and neck, 
rigid, spinous and black : elsewhere, albescent and soft : 8^ inches by 9 ; 
weight 14 oz. 

N. B. In this somewhat anomalous species tlie tomiee are scarped 
internally as well as less near to the palate or more locked than in any of 
the preceding species, and the upper mandible, rather longer than the 
lower, has always the meruline bend and notch. The nares are short and 
ovoid, iree from the frontal zone, and more shaded above by the membrane. 
The stomach, which is gradually more muscular in the two last species, in 
this reaches the form of a true gizzard almost. 
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The rotundity and feebleneu of the wrings are carried to the extreme 
limit. 

In the four first species the wing, though rounded, has yet something 
like acumination in the prime quills. That character begins to disappear 
in the 5th and 6th ; and is wholly lost in the 7th and 8th species. Quoad 
hoc, the four first assimilate with Leumdopka, and the two last .with En/thro- 
nota ; tlie 5th and 6th being transitional. The whole eight have points of 
difference among themselves which perhaps may be best explained by the 
assumption that the group (already loaded with species recent as is its 
institution) is really of more extent than a genus, or at least forms a genus 
with several subgenera. Certainly, the Pie-like and Thrush-like species 
form a bold and decided contrast. Leueolopha, Albigula, Grisauris and 
Mouilegera belonging to the former division. The essential characters of 
the genus appear to me to be as follows : An elongate conic bill, framed 
as to length and thickness upon the Meruline model, but distinguished 
from that of Turdus by its straightness, by the pent roof, rather than con- 
vex, shape of its maxilla ; by the tendency to equality and entireness in 
both its mandibles, and, above all, by the palate being produced almost to 
the cutting edges which yet are trenchant throughout ; fossed and mem- 
braned nares, the apertures of which are almost or wholly hid by a setaceous 
frontal zone : nude orbits : soft, rounded, and feeble wings : a longish, 
gradated, bowed, -and feeble tail : high, stout, corvine, legs and 
feet, the thumbs of which are large and partially flat-soled, as in 
Conm, Pica, Garruhts, &c., but not in Turdus. In the general form 
of the wings, tail, and feet, there is a much closer connexion with Pica and 
Garrulus than with Turdus. And this corvine analogy is strengthened by 
the anteal development and setaceous character of the frontal zone of fea- 
Uiers ,‘ by the partial nudity of the orbits ; by the similarity of the sexes ; 
by the manners, the voices, and the soft discomposed plumage of the 
Cinclosonuc; and, lastly, by the considerable muscular power of theii 
stomachs and omnivorous regimen. But, on the other hand, the thick 
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massive bill, notched and bent in both mandibles ; the unfossed nares ; and 
the short, half-fleshy tongue of the Garruli and Pica, no way consort with 
the structure of the same parts in the Cinclosoma, which, in each of these 
respects, bear a distinct affinity with Turdus, and, more generally, with 
the MenUida. 

June 1836. 


II.-NEW SPECIES OF THE THICK BILLED FINCHES. 

Fr 1NG1LL10£ OoCCOTHRAUSTINJ-:. 

Geituf CorcoTHRAUSTEs ? 

Sp(?cies, new. Coc. Melanozanthos, Black and yellow Finch, nobis. 

V(mn: bill exceedingly gross, as high as long ; tips of both mandibles 
compressed, mutually bent and notched ; upper mandible arched along the 
culminal and rictal lines, strangulated and furnished with a large tooth at 
the base ; lower mandible wider at the base than the upper, and flattened 
beneath. Nares remote, ovoid, opened laterally at the lower end of a basal 
transverse membranous groove ; their aperture hid by hairs. Wings long 
and Arm, reaching to middle of tail : 2d quill usually longest ; primaries 
nearly twice as long as tertiaries, and very firm. Tail distinctly forked. 
Tarsi low, stout, heavily scaled, longer than any toe : toes medial, unequal, 
stout ; fores compressed ; hind depressed ; external fore basally connected : 
nails stout, falcate, moderately acute. 

Colour atid size;— Male. — Above, with the entire head and neck, slatj 
black ; below, bright )^llow : long coverts of the wings tipped broadly 
with yellow, and a broad stripe of the same on the outer edge of the second- 
aries and tertiaries ; a white speculum on the primaries, next to the false 
wing: bill and legs, plumbeous: iris, brown. Female, — much more 
variegated : wings and tail aa in the male : top of the head and dorsal neck, 
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dark like the male, hut mitirely enclosed hy a yellow band proceeding from 
the brows over the eyes and down the neck to the back, where the opposite 
lines are blended and form yellow margins to the dorsal plumes : a broad 
dark line from the nostrils through the eyes to the scapulars, which are 
immaculate. Bdow this line all the inferior snr&ce is ydlow ; but there is 
a daric. line from the gape and another from the lateral angle of the lower 
jaw, on each side, enclosing an immaoulate chin. Below the chin the 
yellow ground is varied with longitudinal drops of the dark hue of the 
upper surface, save on the centre of the lower belly, vent, and under tail 
coverts, which are immaculate yellow as in the male : bill, legs and iris, as 
in the male, but duller. Size of the male, 9 inches long by 15 wide, and 
3 oz. in weight ; female, rather less. 

The young till after the second moult resemble the female, taking the 
full adult plumage gradually. 

These birds belong to the northern region, whence however they 
wander into the central, even in summer, in search of ripe stony fruits. 

Their structure is by no means typical, and 1 have noted them as the 
type of a new Genus under the revived name of Slohilophaga. 

Specks 2iid— C arnipes. Fleshy-grey footed Finch, nobis. 

Head, neck and breast dusky slaty, striped on the lower half with 
hoary ; upper back, wings and tail dusky ; the first smeared all over, and 
the two last edged, with greenish yellow : a white speculum on the prima- 
ries, as in the last : lower back, belly and vent, greenish yellow : under tail 
coverts the same, dashed with dusky : legs and bill fiesby grey : iris brown. 
Sexes alike ; size rather less than tlie last. 

Genus G)avTHVS? 

Specks 1st— C. SiPAHi, nobis. Seapoy Corythus, nobis. 

Form : bill less gross sharper, the mandibles nearly equal and nearly 
intire ; culmen and rictus arcuated : a salient tomial angle near the middle 
of the hseer mandible : sometimes wanting ; wings shorter, scarcely exceed- 
ing the base of the tail : 3 and 4 quills longest and equal. 
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Tail even inclining to divaricate : tarsi smoother : toes shorter and more 
depressed ; lateral fores equal ; the anteriors basally, though trivially con- 
nected : nares more approximated, sunk, subvertical, opened centrally in 
the transverse lunated fosse, hid. 

Colour of the Male : brilliant scarlet, with black remiges and rectrices 
broadly edged with scarlet : large coverts of the wings, black with scarlet 
edge and tip : tibial plumes black : under tail coverts dashed with dusky : 
bill, yellow ; legs, fleshy brown : iris, hoary brown. 

Female : head, neck, upper back, wings and tail, dusky, broaidly mar- 
gined all round, or in the rerniges and rectrices, on the outer vane, with 
dull greenish yellow : quills and tail blackish internally : rump bright 
yellow : breast and body below, dirty white picked out largely with dusky, 
sometines in the form of sublerininal cross bars : bill, legs and iris, as in the 
male, but duller. Size of Uie male, 7| inches by 12^, and if oz. in weight. 
Female, ratlier smaller. 

Species 2 nd . SubhimXchalus, Subhimalayan Finch, nobis. 

Form differing somewhat from the last ; the bill more pyrrhuline ; the 
anterior toes slenderer with une(|ual laterals, and straighter and more acute 
nails : wings with 3rd quill usually longest. 

Colour of the Male: brilliant roseate red, largely picked out, with 
blackish on the top of the head, dorsal neck, and upper back : quills and 
tail feathers blackish, with broad roseate edges on the outer vanes. Breast 
and body below, plumbeous grey ; bill and legs, brown flesh-colour, with a 
rosy tinge : iris, brown. Female : forehead and a large gorget on the top 
of the breast, bright yellow : rest of the head, the whole neck, and body 
below', plumbeous : the vent and under tail coverts, paler and albescent : 
body above, dull greenish yellow, picked out on the upper back with 
dusky ; wings and tail dusky black, with greenish yellow edges to the outer 
webs : bill, legs and iris, as in the male, but duller. Size of the male, 
8^ inches by 12^; wt. If oz : of female, something less. Habitat; the 
northern region : in winter, found in the central. 
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Remark. I have classed the two above species with Cotythus because 
the expert at home seen to consider tfiem as of that genus, and because till 
the generic characters of the whole of Coceothraustitue vel Loxiatue have 
been revised, they may as well be Corythi as anything else.* Their fore 
toes, however, are not wholly cleft; nor their tails, properly speaking, 
forked ; nor their wings longer than in Pyrrhula. 

Family Coccothuavstisie, genus new, Munia, nobis. 

Character. Bill as gross as in CoceotAroiuto, with the ridge line 6ub> 
arched ; the mandibles equal, pointed and entire ; upper mandible flattened 
on the ridge towards the base and spread like a plate over the forehead. 
Gape strongly augulated but without salient process in either mandible. 

Nares round, vertical, sunk, free. Tarsi stout, scaled, longer than the 
central toes : toes long, slender, unequal compressed — outer fore basally con- 
nected — hind large : nails slender, acute and straightish. Wings short and 
feeble ; primaries scarcely exceeding the tertiaries ; 3 first quills subeqnal 
and longest. Tail medial, wedged and pointed. 

Species 1st. M. Rubbonioer, black and red Munia, nobis. 

Head, neck, and breast, glossy black ; centre of the belly, vent and 
under tail coverts, the same, but tinged with red : rest of the body and 
wings, pure cinnamon : rump darker, with lake tinge : rectrices brighter, 
with an orange chesnut hue : bill and legs soft plumbeous : iris black 
brown. Sexes exactly alike : young, brown, above ; dirty rufous of a pale 
tinge, below ; and the bill and legs darker and duller. Size of the species, 
4^ to 5 inches by d|^ to 7, and weight ^ oz. 

Species 2m/. M. Acvticauda, sharp-tailed nobis. 

Remarkable, even among its congeners, for the perfectly cuneate and 
acute form of the tail, just like a Woodpecker’s hut not rigid. Head, neck, 
breast, most part of the back, wings, rump, thighs and upper and under tail 


* It appean to me not impoaaible that Cuvikb wouI J have eonaidered the two fijret deaeribed 
apeciea aa Caryiki, and theae two aa GaeopeAmiialei/ SuhkemackmiMS iaelioea mneh to 
Pyrrkula ; and none of the fonr apeoiee are tjpieal. Hence the difficulty in elaaaing them. 

O 
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eoTerts, saturate rich brown, with whitish shafts to each plume : lower back 
and body below, white with narrow hastate marks on each plume of a dusky 
hue : lining of wings and inner edge of the quills towards their bases, 
immaculate buff: tail pure black: bill and legs, slaty blue; pure and 
plumbeous in lower mandible of bill : iris brown : sexes alike : size of 
the last. 

Species Srd. M. Lineoventer, bar bellied, nobis. 

Head, neck, body above, wings and tail, ruddy brown — mqre saturate 
on the head and neck ; and paled nearly to whity brown on the romp and 
tail : breast and belly white with frequent zigzag cross bars of black : vent 
and under tail coverts, whitish and unmarked : bills and legs, plumbeous : 
iris red : sexes alike : size of the two last. 

Remarks. These singular little birds cannot with propriety be ranged 
under the genus Coecotbraustes, nor yet under that of Ptoceus; for, as 
Cuvier, theinstitutor of the latter genus, justly affirms, the Plocei are distin- 
guished by the straightness of the commissure of their bills.* But the fact 
is, Cuvier s subgeneric characters are too vague to be of much practical 
utility ; and the specific descriptions of most general works so summary as 
to be nearly worthless. 

If species are worth describing and transcribing, they should be described 
and transcribed adequately ; and if genera and subgenera are to be charac- 
terised by three words, families and subfamilies should Jirst be more fully and 
exactly defined, the former characters being always understood with strict 
reference to the latter. Amongst the thick-billed Finches, there are some 
observable differences of structure both in the osseous frame work of the 
body and in the chylopoetic viscera— difference's which, taken in conjunction 
with those of the whole external organs, 'might serve to separate these birds 
much more naturally than has yet been done ; especially if the indications 


Bdj/i is • typhicsl Indisn species of Ploeetu, common in the tarii bnt sever seen 
•» the HUIe. Coecothrmutee belongs to the ooid regions : Phteus to tbe bot ; is 

intermediste. 
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of internal stmotare (in the larger diviriona) were eked out by those of kabU 
and mtuHMr. But to return : — ilfiMta, the name we have assigned to our 
oew genus, is well known to the tanu and to the Hills as the generic 
appellation of several species of tiny gross-bills, distinguished for their 
familiarity with man, their gregarious habits, their depredations upon the 
rice crops, and their ingenious nests. 

The species are solitary in regard to nidification ; but, t^ter the 
breeding season they are all gregarious in a greater or less degree. They 
are exclusively graminivorous, feeding on hard grass, seeds or cerealia, 
according as 'one or the other are procurable; and they fix their large 
globular nests either among the spiny leaves of the palm trees or tho 
thick interlaced branches of the lesser bamboos. 

But there is no weaving or sewing employed in the structure of the 
nest. It is merely a large ball, laid against or upon naturally blended 
branches or stiff leaves, and having a small round entrance either on 
the side or at top. The eggs are many, and in Rvbroniger of a bluish 
white colour. These birds are easily tamed and caged, but they have 
no song. 

The whole three species are migratory, appearing in June and depart- 
ing in November. Many of them breed in the Residency grounds, and 
solitarily so far as 1 have observed. The nest is composed of grass fibres, 
or leaves of the Pitnu Longifolia, and is usually constructed in the midst of 
the small Chinese bamboo or of the dog-rose. The male and female labour 
at the work with equal assiddity, and share equally the task of rearing the 
young. In winter and spring they resort to the lower region, returning to 
us to breed just as the rains set in, and departing with tlieir young so soon 
as the rice crop has been got in ; after which the open cultivated country 
is perfectly bare for some months. 

PvREHVUNiE. Gemu PraaPuiiA. 

Ist species. P. Nipalensis, nobis. 

Form as in Ergtbrocephala; but the bill groaaer with the tomial line 
of its upper mandible less even, and the tul still more conspicuously 
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forked and gradated. Colour and size-^male, brown-smeared slaty blue, 
(like common slate stone) with black rump, wings and tails all reflecting a 
brilliant purplish blue gloss ; cap picked out with dusky, and a ban(^ of the 
same hue round the base of the bill ; a w'iiite spot under the eye ; band 
across the rump, lower belly, vent, and under tail coverts white ; outer web 
of the last tertiaries fiery red ; bill greenish horn, with black tip ; legs 
fleshy brown ; iris brown ; to 9 inches long by 10 to 11 wide, and to 
H oz. in weight. 

Female rather less, exactly like the male, save only that the outer web 
of the last quill towards the body is invariably yellow, and not fiely red as 
in the male. The young, at first, want this distinctive sexual mark. 
Habitat northern and central regions. 

Pyrrhula ? Epauletta. Epauletted Pyrrliula, nobis. 

Form somewhat anomalous, uniting the wings, tail and feet of Fringilla 
with the bill of Pyrrhula. Bill strictly Pyrrhuline, but rather longer and 
less gibbous than in Vulgaris, with a sharp tootl^ on the tomial margin of 
the lower mandible, near its base ; wings scarcely exceeding the base of the 
tail. 3 and 4 sub-equal and longest ; 1 and 2 distinctly gradated. Tail 
medial, firm, even ; the quills divaricating and pointed at their tips ; tarsi 
rather elevate and nearly smooth: toes medial, compressed; laterals and 
hind sub-equal ; outer fore connected to the joint : nails acute. Colour and 
size. Male— black with the occiput bright silken yellow: a ruddy yel- 
low tuft at tlie bend of the wings (unde nomen) ; the tertiaries white, par- 
tially or wholly, on the inner web ; vent more or less concolorous with the 
epaulettes; bill black; legs fleshy gray; iris brown; size inches by fi, 
and I oz. 

Female, of the size of the male < top of the head and ears greenish 
yellow; dorsal neck and top of the back dull slaty blue ; rest of the body, 
with the wing coverts and tertiaries, ruddy brown ; remiges and rectrices 
dusky black : tertiaries whitened on the inner web, as in the male ; and 
bill, legs and ms, colored like his. Habitat the northern and central 
>«gu>na: shy, adhering to the forests. 
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Casduelinje. Genus Carduelis. 

Species new. C. Nipalensis, nobis. 

Form of the bill as in Carduelis Caniceps and in the common Gold- 
finch: but the tarsi higher, and wings and tail apparently longer and 
stronger ; wings to the middle of the tail, decidedly acuminated with the 
3rd quill clearly longest; rectrices strong, broad, divaricating, acutely 
pointed ; the whole slightly gradated from above, and the tail consequent- 
ly, distinctly though trivially forked; tarsi elevate, finely scaled; toes 
long, slender, and compressed, with slender and very acute nails. 

Colour and size of the male : — above, and the neck and breast entirely 
sooty black, or dusky strongly tinted with a dark sanguineous blossom red ; 
forehead, a line over the eye to the occiput, the chin and throat, breast and 
belly, pure blossom red ; under tail coverts paler and picked out with dusky ; 
remiges and rectrices pure sooty brown, more or less touched on the outer 
margins with the red hue of the upper surface ; bill and legs fleshy brown ; 
iris red brown : size 6^ to 7 inches by 10^ to 1 1, and f oz. 

Female rather less above olive brown ; beiow% from chin to breast, 
dirty yellowish ; from breast to tail, white ; wings and tail dusky brown ; 
the coverts of the former, with the tertiaries, externally margined or tipt 
with dirty yellowish ; bill, legs and iris, as in the male but obscurer. 
Habitat central and northern regions. 

Alaudino, Genus Emberiza. 

Species New. Nipalensis, nobis. 

Form, typical in the main :* bill elongate-conic, compressed, iiitire ; 
culmen raised and subcarinated between the nares which are oval, lateral, 
shaded above and behind by membrane, and hid by tiny hairs ; wings 
rather short ; 3, 4 equal and longest ; 1 and 2 distinctly gradated ; tail 
even ; tarsi and toes simple, ambulatory. 

Colour and size. Male — blue glossed black with cinnamoneous wings 
and tail, which are both dusky towards the tips ; tail-coverts mixed black 


* Tbstif, with Uif g»pe liropgly angulaied and the palate farnUhed with a Urge obtuse knob. 

F 
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and cinnamon ; tertiaries darkened on the inner web ; forehead furnished 
with an elongated, slender, mobile, crest ; bill and legs fleshy brown ; iris 
dark brown : 6^ inches by 10, and 1 oz in weight. 

Female has the crest smaller and the bill and feet duller hued : above 
she is dusky brown edged with grey ; below, rufescent white, streaked 
lengthwise with dusky ; quills and tail feathers dusky-brown, more or less 
edged externally with dull cinnamon, and showing that hue internally and 
basally on the quills almost as clearly as in the male : size nearly equal to 
his. The species is gregarious in small flocks ; feeds on small herd seeds 
and grains solely, and chiefly frequents the hedge rows and brushwood of 
the upland downs and meadows. In Winter, common in the central region : 
in Summer, resorts to the northern. 

Genus new. Frinoalanda, Lark Finch, nobis. 

Bill as in Fringilla but smaller; perfectly conic, intire, straight and 
pointed ; tomioe of the lower mandible indexed and scarpt towards the gape, 
but without angulation or salient process ; palate well scooped out and 
smooth ; wings very long, passing the center of the tail ; 2nd longest ; Ist 
and 3rd subequal; tertiaries truncated and square ; much short of primaries ; 
tail longish, firm, slightly but distinctly forked. 

Tarsi submedial, finely scaled ; toes compressed and slender ; the 
laterals and hind subequal ; outer connected to the joint. 

Nails long, slender, acute, straightish ; hind largest, less the toe. 

Nares oval, lateral, shaded above by membrane and hid by small hairs. 
Species new. F. Nemoricola. Forest-haunting Lark Finch, nobis. 

Form has been detailed above. 

Colour and size : above dusky brown, edged with rufous, as in so 
many of the Larks ; below, sordid earthly grey ; or grey brown, paler as 
you descend the body ; long tail coverts, above blackish with white tips, 
below, white with dusky centres ; remiges and rectrices dusky ; the long 
wing coverts and the tertiaries. with broad edging of rufous or white colour ; 
bill and legs fleshy brown ; iris red brown ; sexes exactly alike : size 6^ 
by Hi, and 1 ounce in weight. 
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Remarks. These birds are confined to the central and northern regions, 
and never quit the skirts of the forest. Their habits are very like those of 
the arboreal Larks, but they never come into the open country. Their 
stomach is a powerful gizzard ; and their food, kernels and hard seeds, 
which they digest by means of trituration with gravel. They seem to 
me eminently singular birds, and I regret I do not know more of their 
manners. They have sundry points of contact with the genus PUctrophumu ; 
but are separated essentially therefrom by their smooth hollow palate; as 
noted in the generic character expressly to prevent such confusion. 

The foUoinng detail of the dimensions of a fine male may help a just 
conception of the characters of the genus : 

IneAet. 


Tip bill to tip Uit 6) 

Bill, length of, OA 

buel height of, 0^ 

— •, ditto breadth of, 1... 

Tail Sj 

Ezpanie of wings, 11{ 

Tarsns Off 

Central Toe, 0^ 

Hind toe, 0^ 

Nail (yfg 

A closed wing, 8{ 

Weight, Ion. 


III.-NEW GENERA OF THE COLUMBIDiE. 

The Pigeons are usually and usefully divided into the terrestrial, the 
arboreal and the ordinary ; the last uniting the attributes of the other two, 
and being the most perfectly organised of the family. The above form the 
genera Goura, Vimgo and Columba; and, though 1 am aware that there 
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are other genera recently instituted, such as Ptilinopus, Peristera and 
Eciopistes, it will not be necessary for me to take more notice of them on 
the present occasion than by this mere allusion, made only to show that 
1 have not overlooked them. 

The remarkable bird which 1 am now about to introduce to the notice 
of Zoologists, unites the bill and wings of Goura with the feet of Vinago. 
This, as its general description, is strictly accurate ; and tlierefore 1 presume 
it will be allowed that the species could not be introduced without violence 
into any existing genus.^ 1 shall therefore consider it as the type of a new 
one, to be reduced to a sub-genus, or wholly rejected, according tP the dis- 
cretion of the learned. All persons must allow with Mr. Swainsok that this 
manner of introducing new species, at least insures an unusually accurate 
acquaintance with them as species. For the rest, until it has been decided, 
whether the Pigeons constitute an order, a family, or a genus, 1 suppose 
we may not look for very intelligible (so called) generic characters. As 
to the objection to a genus founded on one species, it appears to me that 
any person who carefully distinguishes a striking modification of form, 
may reasonably anticipate that very many recorded species will be found to 
belong to' it, so soon as our knowledge of the (in this case) vast and pro- 
miscuous heap of them, comes to exceed a faint notion of their mere colours 
and size. 

ViNAGiNAi: or Tree Pigeons. 

Gems or Ducula noWs.— Dukul op the Nipalese. (generic^) 

Character of the genus ; — ^bill equal to the head, straight, cylindric, 
very feeble ; both mandibles membranous for three-fourths from tlie gape ; 
tip of tlie upper mandible gently inclined — of the lower, strongly compress- 
ed ; nares broad, linear, obliquely transverse, central ; their groove faint ; 
their tect subtumid. 


* If the Columbida; be regarded as a family, divided into the three sab-families Gowrinm, 
Vinngina, aad Columbinte, 1 plane this bird at the eotrance of the second from the first of 
these sab-femilies. 
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Wingg short, not rounded, 3, 4, 5 quills sub-equal and longest ; central 
primaries with their tips warily truncated. 

Tail 14, long, strong and square ; tarsi very low,* and plumed nearly 
to the toes laterally, less in front ; toes depressed with broad flat soles ;* 
lateral fores sub-equal, hind large ; nails strong, arched and acuminated ;* 
central and hind equal, lateral fores equal, less ; orbits nude ; plumage 
simple. The above is a tedious character, but it is a distinct one. Those 
who love more summary proceedings may perhaps approve the following : 

“ Bill and wings as in Goura ; legs and feet as in Vinago.” But the fact 
is that the bill of our bird, nearly as it resembles that of Goitra, is clearly 
distinguishable therefrom, by less compression, a fainter grooving, and a 
more tumid nasal tect. The wings, again, with the same general character, 
are strikingly marked by the singular truncate angulation or curve at the 
points of the central primaries. 

In like manner, the feet, though exclurively adapted for perching, and ‘ 
consequently framed strictly upon the model of the same organs in Vinago,\ 
(and Ptitinopus), difier therefrom by the subequality of the lateral fore toes, 
and by the absence of that extreme and sudden acumination of the nails 
which distinguishes them in that genus. The wings of our birds differ 
entirely from those of Vinago; the latter being longer, conspicuously acu- 
minated, with sharp narrow primaries (3) analogous to Urose of the leaser 
Indian Bustard. In our bird there is no acumination of the wings : the 


* These eharsetets, I admit, belong; rather to the inb-family than to any genns or snb- 
genns of it (see note in the sequel) : bnt, so long as the sab-family eontinnes to be vaguely 
defined, its genera must be defined diffusely. On this principle I migit add, that the toes of 
our genua are eleft ; but the fact is, this is a eharaeter eo-estensive with the whole family ; and 
reiteration must have some limits. 

t It is a strange misinterpretation of the language of Covixa, (I Suppose,) which lad 
Stbvbns to assign toes eonneeted by membrane to Ftnqpo. They are eleft though herdfnsd; that 
is, the edges are spread laterally by the depression of dm soles. There is something so decided 
and necessarily inlusntial in the eselnsively peiehing feet of the Fing p inw . that I eonsider this 
eharaeter ffie diagnosis of the snb-family; and I class our bird with the Fiaepfnc, notwith- 
standing the extrome feebleness of its bill, fieeonsc its feet are utterly unsuited to walking. 

Q 
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webs of all the quills are broad : and the peculiarity of structure is con- 
fined to the points and begins with the 3rd or 4th primary, extending thence 
as far as the secondaries. In Vinago^ too, the membranous and soft part 
of the bill scarcely reaches forward to its centre, the organ having double 
the strength which it possesses in our bird. In Vikaga, the tumid tect of 
the nares is nearly evanescent : in our bird it is distinct, though less conspi- 
cuous than in the Pigeons proper. Lastly, though Dueii/a, like Vinago^ be 
exclusively arboreal and fruit-eating ; the latter is eminently gregarious^ 
the former, almost a solitary. 

Species new. Ducula Insignis. Great Ducula, nobis. 

Habitat central and lower hilly regions. 

Colour and stre ;— head, neck, body below, and lining of the wings, 
soft bluo grey or grey blue; paler and albescent on the chin, and richly 
tinted with vinous on the back of the head and of the neck; lower tail 
coverts, soft buff; quills and tail slaty black; terminal l-3rd of the latte^, 
and lower back, sluty blue ; upper back, shoulders, and wing-coverts, 
saturate slaty, internally, but merged in a brilliant vinous hue on the whole 
surface; bill and legs intense sanguine; terminal hard portion of the for- 
mer, and the nails, dusky horn; orbit skin slaty, merging in purple; iris 
hoary or blue grey : 20 inches long by 30 wide: 1^ lbs. in weight. 

Female, a-fourth less than her mate; wants almost wholly the rich 
vinous tint of the male ; and is, generally, more obscurely coloured. 

The following are the dimensions of a fine male : — 

Fi, Inchet. 


Tip bill to lip Uil, 1 8 

Bill 0 1) 

Tail 0 8 

Expanse of wiogB, 2 6 

Tarsni 0 1/^ 

Central toe o 1-j^ 

Outer fore toe, 0 1 

Inner ditto, 0 

Hind ditto, 0 

eight, 1 lb, 8^ oa. 


[For iketek of the foot and bUl tee oceompanyiHjf plate.] 
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6emu cr T oeia iiaftw.— T hobta. (quasi Rostratus) of the 

Nipolese Character. 

Bill shorter than the head, compressed very strong with the tip heavily 
bent and membrane at the base nearly obsolete; nares longitudinal, linear, 
simple ;* wings sub-medial ; 2d longest, 3d Innately emarginated on the 
inner web ; the rest simple ;t tail 14, short, even ; orbits and lores nude ; 
tarsi equal to the central toe, nude ; knees clad ; acrotarsial scales nearly 
perfect ; paratarsus smooth. 

Toes unequal ; the two exterior fores compressed and slender ; the 
inner fore and hind somewhat depressed and bordered ; bind stout ; outer 
toe longer than the inner ; nails falcate and acute ; hind largest ; plumage 
simple. If the bird previously described appeared to be placed on the 
confines of the arboreal and ground Pigeons, belonging to the former, so 
this seems to possess a similarly-osculant character. Its aberration, how- 
ever, from the sub-family type consists chiefly in the structure of its feet ; 
not in that of its bill as in the preceding genus. 

Its wings are longer than in Goura, shorter than in Cahmba or Vinago. 
The quills ofier no peculiarity save that noted above, and the finu prima- 
ries exceed the tertiaries by 1^ inch. The bill {assesses more strength and 
a stronger bend than in any sfiecies of the whole family I ever met with. 
The nares longitudinally developed, and neither fossed nor provided with 
a tumid tect, are quite unique. The feet have, upon the whole, a perching 
character ; but they are, at the same time, by no means so utterly unsuited 
for walking as those of the typical arboreal Pigeons. With reference to the 
doubtful attributes of the feet and wings of our bird I have been induced to 
range it with hesitation amongst the Vinagitus owing to the extreme power 
of the bill — certainly a decided, though not, I think, tlic most decided cha- 
racter of that sub-family. The habits of the species are very similar to those 


• Nam aiiuple, that ia, neilhar fostad aa in Canrs, not awoUenly nembraned aa in 
Columba, and in a lesi degree, in Vinago also. 

t 2, 3, 4 are ■lightly sinuated on the onter web ; bat the mark it too commoD to be 
obaracieriatic. 




J64 


ORNITHOLOGY OF NEPAL. 


of the small ordinary Doves. It is however, much rarer and more shy 
than any of them. It is not very gregarious ; adheres to the forests ; feeds 
chiefly on soft fruits, and prefers the trees to the ground ; but without 
absolute exclusiveness of habit in that respect. Its habitat is the central 
and lower hilly regions. 

Species new, Tobia Nipalensis, Nipalese Toria, nobis. 

Colour and Size. Top of the head plumbeous ; cheeks, with the intire 
neck and body below, lower back, upper tail coverts and central rectrices, 
medial grass green, paler and yellower below than above ; thighs, vent, 
and lateral inferior tail coverts picked out or tipt with white ; rest of the 
inferior tail coverts deep buff : upper coverts of the wings, top of the back 
and scapulars, rich maroon red ; wings black ; the great coverts and 
tertiaries, broadly tipt and margined on the outer side with brilliant yel- 
low ; rectrices, except the 4 central ones, plumbeous above, with a sub- 
terminal dusky bar ; below, paler especially at the tips ; lining of the 
wings, and the quills on the lower surface, plumbeous ; base of the bill 
and the Jegs deep sanguine ; bill before the nares and the nails bluish 
yellow horn colour ; outer circle of the iris orange red, inner circle blue ; 
orbitar skin bright green. 

The female is nearly of the same size, but she wants the rich maroon 
mantle of the male, being green on the upper back ; and her inferior tail 
coverts are all green, picked out with white, like the thigh coverts : size, 
10 to 1 1 inches by 10 to 17, and weight 6 to 7 oz. 

The full dimensions of a fine male are as follows: — 


lip bill to lip tail. , 

Feet. Incliea. 

Bill 



A #)Z. 

Tail 

A 9A 

Expansion of wingi, 


Tanas, 

A 1 

Centre toe, 

A OA4 

Cater, 

A AlS 

Inner, 


Hind, 

A AJL 

Weight, 



[For tkneh of the hiU mod foot see accompanying p/ofe.] 



NEW GENUS OP SlLVIADiE. 


165 


IV.— NEW GENUS and 3 NEW SPECIES of the SILVIAD-E. 

Sylviad£. Genus new, Yuhina, nobis; Yuhin of the Nipalese. 

Bill equal to the head, slender, acute, depressed as far as the nares, 
gradually compressed beyond ; maxilla cut out to centre by nasal fossm, 
convex beyond, subarcuated throughout, and gently inclined at tip, with 2 or 
3 sharp teeth on either side ; mandibula straight, equal to maxilla, pointed ; 
toniae of both, trenchant, erect, scarped and locked throughout ; nares large, 
the aperture lunated and lineated by a nude, incumbent, soft, membrane. 

Tongue subequal to bill, cartilaginous, deeply forked, and the prongs fila- 
mentous and convolved ; wings sub-medial, round-acuminate, firm ; let quill 
small, 5th usually longest ; tail short, firm, square ; tarsi stout, finely scaled, 
longer than any toe ; toes simple ; exterior connected to the joint ; laterals and 
hind subequal ; last very stout and depressed : nails falcate, acute ; anteriors 
subequal ; hind much the largest ; head crested ; rictus slightly bristled.^ 

Habitat, central and northern regions. Food, viscid stony berries and 
small scaly insects, such as harbour among foliage. It is the opinion of 
Mr. Vigors that these singular little birds serve to connec^l the Silviadm 
with the Certhiada:. In the structure of the bill and tongue, and even of 
the feet and wings, they remind me of the genus Sibia (nobis) and of others 
of the Philedoriian Thrushes of Cuvier — a group the contents of which 
have been referred at random to the Tcnuirostral Melipliagid(t^ and (in part 
at least) to the long-legged division of the Tlirushes. These are high 
matters of classification, v^hich may perchance be settled with an approach 
to accuracy some 50 years hence, provided our investigations meanwhile 
be carried into the general structure and prevalent habits of species, — and 
be not confined, as now, to cloSet dissertations on dried skins. 


* If family and aiib-family characters had the requisite precision, and our genus could be 
now safely referred to a given family and sub-family, half of the tedious particulars of ths 
generic character misht have been omitted, as they will be hereafter. 

B 
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The genus I now propose, as well as its location, are both prorisional 
— my knowledge of the structure and habits of the species being confes- 
sedly incomplete ; and the directions of the books within my reach being 
better calculated to misguide than to guide. 

These little birds, so far as I hare yet ascertained, adhere exclusively 
to the great forests : prefer the lower and more umbrageous to the higher 
and barer trees ; and seem to procure no portion of their food from the ground 
though their feet are sufficiently adapted for walking. They are usually 
found in small flocks ; and have a monotonous feeble monosyllabic n6te. 

Their intestines are about the length of their body (from the tip of the 
bill to the tip of the tail) furnished with grain-like caeca, near the lower 
end, and of nearly uniform diameter. Their stomach has the muscular 
coat of very moderate, subequal, thickness, and the lining is neither very 
tough nor much grooved. 

Three species are known to me, in all of which the sexes resemble 
each other. I now proceed to a summary description of them, premising 
tliat the two first are typical— the last, much less so. 

Species 1 st . \ uuina Gclakis ; Spotted Throated Yuhin, nobis. 

Above, with the tertiaries and tail feathers, obscure olive brown ^ cap, 
darker and purer brown ; cars, chin, throat and breast obscure rufous wood 
brown ; the chin and throat spotted blackish, and boundt d laterally by a 
longitudinal stripe of the same hue ; rest of body below, bright orange-rusty ; 
primaries and secondaries black, the former with a narrow edging of hoary, 
and the latter, with a broad one of orange ; lining of the wings and inner 
margin of the quills towards their bases, albescent ; tail dusky internally ; 
legs deep orange ; bill fleshy brown witli dusky culmeh ; iris brown ; head 
with a full soft mobile and subrecurved crest : size GJ by inches and 
I oz : bill, ^ inch ; tarsus ; central toe ; hind toe -/f. 

Species 2d. Yuhina Occipitales ; Rusty-naped Yuhin, nobis. 

Above with the whole tertiaries and outer webs of the larger remiges 
and of all the rectrices, dull obscure olive brown ; top of the head and I»»»k 
of neck dull slaty with hoary stripes ; the nape bright rusty ; ears, chin. 
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abdominal neck and the breast vinous buff, a blackish stripe like a moustache 
behind the gape ; belly, rump and under tad coverts deep rusty ; rcmiges 
and rectrices internally dusky ; inner basal margins of the quills pale buff ; 
lining of wings white ; legs orange ; bill fleshy red ; iris brown ; head with 
a full soft crest, as in the preceding : size 5^ by 7} inches and | oz. in 
weight ; bill inch ; tarsus ; central toe ; hind 

Species 3d. Yuhina? Flavicolijs; Yellow-necked Yuhin, nobis. 
Above obscure brown, witli a slaty tinge ; cap pure rich broum ; cheeks 
and nape paler ; back of the neck rusty yellow, continued in a collar round 
the sides and front of the neck, and thence spread over tlie lower surface of 
the body and diluted often to white ; chin and throat white ; moustache 
dark brown ; rcmiges and rcctrices internally dusky ; the primaries edged 
externally with white on the outer webs, and all paled internally on the inner, 
as in both the preceding species ; lining of wings white ; sides of body shaded 
with brownish ; legs yellowish fleshy grey ; bill fleshy brown ; iris brown ; 
head crested as in both the preceding species ; bill shorter, less acuminated, 
and furnished with only one salient process on each side the tip of the upper 
mandible of the bill : size 5^ by 7-i inches, and less than an oz. in weight. 

The following is a detail of the dimensions of a fine male specimen of 
Yuhina Gularis, and which may serve to indicate the proportions of all the 
three species : 

Inchpj. Frac. 


Tip bill to tip tail, 0 } 

Bill length of, 0 

— basal height of, 0 ^ 

ditto breadth of, 0 ^ 

Tail, 2 i 

Expanse of wings, 8 { 

Tarsus, * 0 

Central toe, 0 1 % 

and nail, 0 

Hind toe, 0 ^ 

and nail, 0 ^ 

Weight, I ox. 


[For $k€tek of ike kill emd foot scj plaU.] 
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V.— NEW SPECIES OF THE STRIGINE FAMILY. 

Genus Ulula? Species new, Newarensis, New&r* Owl, nobis. 

Form, Bill shorter than the head, but of considerable length and 
somewhat straightened towards the base, moderately compressed, strong, 
at base as high as broad ; tomice, plane and scarcely locked ; tip of the 
lower mandible notched and truncated. 

Nares large, ovoid, sub-transverse, opened chiefly towards* the front 
and placed high on anteal edge of the cere which is somewhat tumid and 
soft behind them, though far less so than in Noctua. Cere rather large 
and, as well as the nares, concealed by bristles. Disc medial, complete, 
decidedly less than in Otus, Corch medial, elliptic valved, with the 
auditory canal opened basally. Tarsi and toes medial, longer than in Bubo, 
moderately stout, thickly plumed with one or two scales next each talon. 
Talons acute, moderately unequal, somewhat squared and channelled below, 
inner fore and central equal ; hind legist. Tail longish, squared, firm, sub- 
bowed. Wings medial, 2,V to 3 inches less the tail ; 5 and 0 quills longest 
and equal ; 4 first considerably and sub-equally gradated ; 1st 3J inches 
less the longest ; all the great quills considerably eniarginated remotely 
from their tips and on Iwth w'cbs, save the 1st which has the outer w'eb 
entire. Outer webs of all these quills more or less pectinated ; of the Ist 
entirely so. Scapulars five inches, and tertiarles two inches, shorter than 
the longest primary. Egrets none. 

Colour and Size. Head, dorsal neck, outer soft zone of the disc, back, 
scapulars, and wing coverts, saturate rich brown and immaculate ; remiges 
and rectrices the same, but crossed by many (10 to 12) narrow bars of a 
whity -brown hue, and the tips of both slightly but clearly blanched. Entire 
body below, as well as the legs and feet, the lining of the wings, the disc 


Name of the indigenona people of Nepal proper. 
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and the inner and concealed aiApulaiy feathers, pale sordid msty, with rery 
many (IS to 14 per plume) transverse narrow bands of a bright brown, 
darkened on the lower edge ; brows mfous-hoary ; margin round the eye 
and space between eyes and nostrils black, a white transverse zone on the 
throat below the disc ; breast darker than the body ; quills inter nall y 
towards their bases, bright buff and many of the ^pper wing coverts, barred 
internally ; iris dark brown ; bill bluish tovrards base ; greenish horn 
yellow towards tip; talons horn grey with blackish tips : 20. to 21 inches 
by 48 to 50 between the wings. Weight 2} to 2| lbs. Sexes alike both 
as to size and colours. 

Remark. These birds are entirely nocturnal : they tenant the interior 
of woods and never approach houses. They are commonest in the central 
region — rare in the northern — unknown to the southern. 

In the present state of Strigine classification it is impossible to say to 
what genus or subgenus our birds should be referred. They may be 
Nyelea, or Ululee, or a terlium quid: and at all events, the bill is neither 
short nor arched from the base, as (for example) in Olut, in Seeps, and in 
Noctua. I have set them down in my note book as the type of a new 
genus or subgenus under the Newar generic title of Rulaca, with the more 
significant of the characters above given in detail. 

Genus Bubo? Sj>ecies new. Caveabius nobis.— Hole-haunting Owl 
nobis. 

Form. Bill and nostrils as in the last. Disc smaller and incomplete 
over the eye, but still of considerable size. Opening of the ears ovoid, not 
valved, smaller rather than i.i the last, but still large : the auditory canal 
opened subcentrally on the posteal side and crossed by a membranous band 
couch, inch long. Feet as in the last, but the tarsi rather higher and 
slenderer, and the talons not channeled below, but merely squared. Wings 
longer and less gradated ; 1^ to 2 inches less the tail ; tertiaries and sca- 
pulars both long, subequal, and falling within 2 inches of the ends of the 
great primaries ; the latter not bowed though soft and broad webbed ; Sd 

and 4th quills subeqnal and longest ; 1st, scarcely inch less than the 3d, 

s 
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which is usually the hugest of all ; 3 first strongly emarginate on the inner 
web near the tips— on the outer webs entire or nearly so. Pecten of the 
outer web complete on tlie 1st quill— extending over only half of the second. 
Egrets large, consisting of 6 to 10 gradated plgmes rising from the posteal 
and superior angle of the orbits. Tail longish, not bowed, firm, very 
slightly rounded. 

Cohmr and size. Brilliant rufous yellow, merging, as the ground 
colour, into de<qj brown upon the cap, shoulders, tertiaries and scapulars 
where the darker hue preponderates, mottled barwise and otherwise varie- 
gated by the paler colour. Neck, upper back and breast, broadly striped 
down the shafts with saturate brown ; downy plumage of the belly, vent, 
and thighs, immaculate ; long plumes falling over the belly, tibial tufts, 
and lining of the wings, minutely zigzaged crosswise with brown, there 
being 8 to 10 lines on each plume which frequently, owing to its dark shaft, 
exhibits the herring-bone marking : tarsi lunated with brown : toes imma- 
culate : remiges and rectrices with 6 or 7 mottled bars— dark upon a pale 
grog^nd in the prime quills and lateral tail feathers — pale upon a dark 
ground in the central caudal, and lesser wing, feathers ; disc concentrically 
rayed with brown lines, and zoned posteally by black brown, countermi- 
nously with the limits of Uic external ear. Egrets brown like the cap, and 
picked out with that brilliant ruddy yellow which, amid all the transitions 
of the plumage, clearly constitutes the ground colour of it : iris golden : 
bill dusky : talons dusky horn : size *22 inches by 53 to 58 inches : weight 
3} lbs. : female somewhat larger ; male somewhat darker : but both 
distinctions trivial. 

Remarks, These birds, when disturbed, fiy freely and strongly in the 
broad glare of day, as (by the way) Otus Europipus et Brachyoius do ; and 
though neither the former nor the latter be properly diurnal questers, yet 
they arc alike distinguished by commencing operations long before dark, 
and by carrying them on in the open country. Our species have their 
habitation sometimes in a hole or burrow in a bank side, (in which they 
always breed) and sometimes their domicile consists merely of a perch upon 
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the stunted trees growing from rocky declivities. Our birds breed in March, 
and seem to be confined to the central and northern regions ; for I have never 
procured one from the southern tract. The young, as soon as fiedged, 
resemble their parents ; and the brood consists invariably of two of them. 

Both the preceding species have eminently medial characters, being 
alike remote from Strix and Oiu$^ on the one hand, and from Scops and 
Noctua on the other. 

The bill has neither the length nor straightness of Strix, nor the short- 
ness and arcuation of Olus* In strength, it is greatly superior to the bill 
of the former genus — by no means inferior to that of the latter. It resem- 
bles generally the same organ in our Cultmnguis, but is shorter somewhat, 
and the base is more beset with bristles than in Cultntnguis. 

Another noble bird, Halma Nipahnsis, presently to be noticed, carries 
tlie elongation and straightness of the bill, accompanied by great depth, 
breadth and power, to a yet further degree. So that we have here a complete 
new series of Strigine Birds, typifying in their own circle, the Aquiline 
sub-family of the Falconidw ;---or, Cuvier’s assertion (followed without 
question by all other writers) that the genus Strix alone exhibits either 
elongation or straightness in the bill, is w holly unfounded. 

The tarsi, toes and talons of both the preceding species are framed 
upon the Otine model ; whereas in our Ilahua Nipaleims, there is a diminu- 
tion of length with proportionate accession of power in the t arsi, analogous 
to the characteristic form in Bvbo.^ 


* Noctun and Scops have a bill similar to that of Otus ; bat their small round nares with 
a very swollen tect, sometimes even salient and tubular (in Noctua at least) are coutrailis- 
tinotivo: 80 also their un plumed toes. The toes of JVoc/iia agree with those of Strix, saving 
only the pecten of the central talon in the latter genus. The wings of both Noctua and Seo^u 
are usually short ; but those of the former are of a firmer texture; as is, indeed, their whole 
plumage. 

t In defining CuUrunguis I omitted to state the length and nervousness of the toes, wbieb, 
with the extreme rouglineas of the soles, are characters almost as aignificant as (he ciiltrsted 
talons, and obviously subservient to the same end of clutching succesifully the slippery bodies 
of fish. 
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In the form and size of the ear conch our two species just described 
exhibit two distinct links in the chain of passage from Sirix and Olus to 
Scops and Noctws; so also in the medial length of their wings ; though this 
latter character would seem to be, in the Strigine family, less important 
and influential than amongst the Falconidie. Why else have Strix and 
Otus the true Falcon s wing in common, whilst the beaks of the two are 
diametrically opposite in character? In Strix, however, the wings consi- 
derably exceed the tail — in Olus are only equal, or scarcely superior to it 
in length. Is, then, Strix the representative of Milvtis ? and Otus Of Falco ? 
Or must not the long and feeble legs and toes of the former, added to its 
straight powerless beak and long wings, induce us rather to seek its ana- 
logue in the Buteonine genus Circus? Our Huhua and Cultrunguis are 
evidently representatives amongst the StrigidsB of the Aquiline branch of the 
diurnal Raptores; the latter being distinctly, the analogue of the fishing 
genera of this branch. To the same branch must be referred, analogically, 
the two species now described; and which, by the combined straightness and 
pow.er of their beak M'ould also appear to be’types of new genera in their own 
family — unless there be something very unsound indeed, in the entire existing 
classification of the Strigidev, which admits no straight-billed Owls but Strix 
— a genus as remarkable for the feebleness, as for the straightness, of its bill. 

Genus Bubo. Species new. Nipalensis mihi. 

This reniarkable bird, the largest of the family yet discovered, is 28 
to .30 inches long and 65 to 68 inches between the wings,* with muscular 
power in the legs far exceeding that of the Eagles, and with talons capable 
of giving that power the utmost efiect in the destruction of life. 

It has most of the influential characters of the Genus Bubo, but differs 
strikingly therefrom by the comparative length and straightness of the bill, 
and also, perhaps by the partial nudity of the toes, and by wings more 
nearly equal to the tail as well as difierently gradated. Should these 
differences seem to warrant the establishment of a new Genus or Subgenus, 


* The bill if 2^ incbei ; the tartai, 3 ; the central toe, 2} ; inner talon (along the carve) 2}. 
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1 beg to propose for it the name Huhua, latinised from Huhu, which is the 
common appellative of all Strigine birds in Nepal. At present I mean to 
consider it as a species of Bubo and to name it specifically Nipalensis, it 
being found in all parts of the Kingdom. 

It tenants the interior of umbrageous woods, and by reason of the feeble 
light penetrating them even at noon-day, it is enabled to quest subdiurnal- 
ly in such situations. It preys on pheasante, hares, rats, snakes, and some- 
times on the fawns of the Ratwa and (Shoral. The sexes nearly resemble 
each other ; but the young every where, and the old too in the Northern 
region, are more blanched than in maturity. The bill is e(|ual to the head, 
straightened beyond the cere, abruptly and largely hooked, very strong, 
and furnished with an accipitrine festoon ; its lower mandible deeply 
notched and vertically truncated at the tip ; the tomiie, obtuse and free 
towards the gape— trenchant, deeply locked, and internally scarped, to- 
wards the point. 

The nares are placed high up and near to the anteal edge of the cere ; 
their aperture a broad ellipse, simple, transverse, with an aspect obliquely 
to the front. 

Wings 1 j to 2 inches less than the tail ; oih quill longest ; 4th nearly 
equal to it ; the three first considerably and equally gradated ; 1st, 3^ to 4 
inches less the longest ; the four first strongly emarginated on the inner web, 
and 2nd to 5th inclusive, on the outer web also, rcinotel} from the tips ; 
primaries two inches and more longer than the tertiaries : the last, as well as 
the scapulars, long and firm. Pecten complete on the 1st quill— clearly 
traceable on 2nd, 3rd and 4th, below the emargination. Tail medial bowed, 
square ; the extreme laterals subgradate. Legs immensely stout, short, 
and plumed nearly to the talons : exterior fore toe antagonising with the 
others, but not reversile ; outer four and central, subequal in length, but 
the former much the stouter : terminal third of alt the toes, denuded of 
plumes and furnished with three or four heavy scales to each toe : remain- 
der of the toes, hirsutely plumose. Talons, acute and large : inner fore 



174 


ORNITHOLOGY OF NEPAL. 


much the largest ; next the central ; then the outer fore and the hind, 
which are subequal ; all flat beneath, and the process of the inner edge of 
central, entire. Tongue fleshy and entire. Intestines 30 to 44 inches long ; 
very thick coated ; considerably wider above and gradually diminishing in 
diameter downwards ; at 6 to 9 inches from anal end two coecse of from 4 to 
4^ inches in length, each of them. Stomach spheroidal ; of considerable 
subequal thickness in the coats, wliich are two— -an exterior thin one of 
muscular fibre, and a thicker one constituting the body of the stomach, of 
granular structure and gland like : the lining membrane, softish, sub- 
plicated, and easily separable. Head not small : facial disc, very small 
and incomplete ; opening of the cars, very small, simple, elliptic ; 4 to 5 
eighths of an inch long. Egrets 3 to 3^ inches long, composed of 13 to 20 
plumes, rising from the posteal and upper angle of the orbits, erigible, 
usually drooped. 

The following d<*sc ription exhibits the external aspect of this bird. 
Above, saturate brown IransvcrstJy barred and einarginatcd with rich ru- 
fous yellow ; the bars and points of the greater feathers mottled with brown ; 
a clear longitudinal line of rufous yellow down the lower or anteal edge of 
the scapulars ; the disc hoary, more or less smeared with brown ; great wdng 
and tail plumes apertly quadrannulated. Below wdiite, buff smeared on the 
breast, sometimes all over, and each plume cordated or barred heartwdse 
with saturate brown ; thighs lunated with the same. Bill and nude part of 
the toes full yellow ; edge of the eyelid yellow, dappled with brown ; talons 
horn yellow with dusky points, iris brown. 1 have in my note book provi- 
sionally characterised this bird, as the type of a new gc-nus : thus — 

Bill equal to the head, straightened beyond the cere, suddenly hooked, 
very strong, festooned ; wdngs medial, sub-equal to the tail ; 5th longest ; 3 
first considerably gradated ; 1st pectinated. Legs, as in Bubo ; but the 
toes more hirsute and denuded, and the outer fore antagonising, not reversile. 

Talons very unequal, large, and acute. Egrets as in Bubo. Disc 
and ears smaller. Tail medial, square. 
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To the above account of a bird which I fancy is the largest known 
species of the family I shall add a brief description of another, that I 
suspect is the least. 

Genus Noctua. Species new, Noctca tubiger. Tube-nostrilled 

Noctua, mihi. 

Coloured exactly like JV. Cuculoides, but with a buff patch, inclosing 
a black triangle, on either side the neck : nostrils furnished with prominent 
tubes and opened laterally at the ends of them. Length 6^ inches ; 
breadth 11 to 11^; weight 1| oz. Such is the distinct specific character 
of this singular little bird, which would scarcely form a mouthful for its 
noble congener, just described. 

Genus Noctua. Species new ; Tarayensis, nobis. Tarai Noclua, nobis. 

Form and size as in the Noctua CucuUdides, of which species our bird 
is the palpable representative in its own region — the former being peculiar 
to the hills'— the latter to the forest at their base. 1 notice this fact, because 
I have proof of the very same identity of form and size, with great diminu- 
tion of intensity in the colour, in two species of Accipiier,'* which in like 
manner are exclusively confined to the lowlands and highlands respective- 
ly ; the dark bird being, in this instance also the mountaineer. 

Colour, Above earthy grey brown, each plume exhibiting two white 
spots disposed opposite each other and barwise. Below white broadly 
barred or cordated barwise, with pale ruddy brown. Tarsi immaculate, tail 
with (1 or 4, and wings with 5 or 6, w^hitc bars ; disc whibi for the most part, 
confined by dark brown on the outer and soft zone ; but the ear coverts 
distinctly barred transversely or vertically ; iris straw yellow ; ft^et obscure 
yellow ; bill greenish horn. 

Genus Scops of Savigny.| Species new ; Sunia or golden Scops, 
nobis. Sunya Cusyal of Nepal. 


* Accipiter Setitarivt and Accipilcr AffinU, nobis. 

t Apud Shaw XIII. 61, for Cuvibb givos no egreti to this group, and docs not specify 
the naked toes. 
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Form. Bill short and wholly arched; nares small, round, with a 
swollen Boftish tect, and hid, as well as nearly the whole bill by bristles ; 
disc small and imperfect ; but larger than in Noclua ; conch of ears f of an 
inch long, very small, oval, simple, protected by a double cross row of seta- 
ceous plumes; egrets distinct and rather large; tarsi medial, plumed; toes 
longish, the inner and central fores sub-equal, all quite nude, reticulate 
with 3 or 4 scales next each talon ; talons sub-equal, acute, the inner fore 
subpectinated or subcultratcd below ; grasp of the foot oblique ; tail 
medial, soft, square, not bowed ; wings longish, reaching within ^ to J inch 
of the end of the tail ; 4th quill usually longest ; 3 first moderately and 
sub-e(|ually gradated up to if ; scapulars and tertials long ; most of the 
prime quills cmarginated remotely from the tips, and their edges frayed or 
discomposed, but the first only distinctly pectinated ; plumage character- 
istically soft, (a strong distinction as compared with Noctua); eye and head 
larger than in Ntfctua ; lives in the interior of woods. 

Habits nocturnal. Colour and Size. Above, with the whole head and 
neck, golden red, narrowly striped with black down the shafts of the plumes. 
Below,’ white, touched irregularly with the colour of the upper parts, and 
finely herring-boned with black ; dj.se between the eyv and bill oft(ii white, 
and Its soft outer zone nearly black ; outer edge of the scapulars, white with 
black lunules; quills and tail quadricirictate ; the bands mottled and 
blackish ; bill dusky ; legs obscure fleshy grey, iris straw' colour ; 74 to 8 
inches long by 18 to IJ) wide. Weight to 3 oz. ; sexes alike; young, 
duller hued and vagutdy marked. 

Species 2d. Le itia, nobis. The Lattpa Cusyal of N^pAI. 

Form and Size. As in the last and habits the same. Colour. Above 
a tawny medial brown, striped lengthwise, blotched and vermiculated ad 
infinitum with black ; below rufous yellow, or refuscent white, herring- 
boned with blackish ; tarsi transversely lunated or barred with the same ; 
quills and tail with 6 to 8 mottled bands of buff upon a brown ground, or of 
brown upon a buff one ; disc hoary or buff, vaguely lineated in circles with 
brown ; egrets rather smaller than in the last, black variegated with buff ; 



NEW SPECIES OF THE PARROT TRIBE. 


177 


legB fleshy grey ; bill blueish bom, iris variable, yellow in the young, 
brown in the old birds; sexes alike. Habitat central and nortbern hills. 

P. S. All the above species have the inner edge of the central talon 
produced like a comb, but without teeth. The mark is obviously too 
general to be significant exceut in Strix where it is toothed. 

27M August. 


VII.— TWO NEW SPECIES OF THE PARROT TRIBE. 

Paleornina, Vigors Genus, Pal/eornis? Species new; Nipalensis, nobis. 

Form, Bill large, very conspicuously arched along the ridge, at base 
much higher than long, moderately compressed with subcpiivcx sides and 
broad round back. Tomial line of maxilla, untoothed and unfestooned : 
hook crennlated within. Mandibula rather short ; its tomial line unnoteb- 
cd and straight ; its tips strongly bent up and squared. 

Cere, very small, entire, and, w ith the round nares, almost or quite hid. 
Wings long ; 2nd longest ; 3rd plus the first ; all three narrowed and 
sharpened towards tlieir points. Tail very long, typical ; the two central 
plumes to 5 inches plus the rest. Feet as in Pakeomis. Orbits plumose. 

Colour and Size, Very brilliant green, somewhat shaded with verditer 
blue on the nape, belly and lining of the wings. Tail paler than the body 
and shaded externally with yellow ; below, and the tips and inner vanes, 
yellow ; throat and a broad half collar, black ; the collar completed dorsal- 
ly with rosy red ; a large longitudinal bar of sanguine lake color down the 
shoulders, just outside of the scapulars : bill intense coral red; iris pale 
straw ; legs greenish grey ; talons dusky, size large, 22 inches long by 26 
wide, and 9 to 10 oz. in weight. 

Female rather less, and without any red mark on the wing. Young, 
at first, wholly green with a yellowish bill. Inhabits the Saul Forest 
exclusively, and is not known to the Parrot-tamers. 

u 
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Remarks. This species differs from Paleomis by a heavier aud more 
entire bill, as well as by the narrowing and pointedness of the three prime 
quills, in the manner of Vinago Miliiaris 

2nd Species. Schisticeps slaty headed, nobis. 

Form. Entirely typical, {Palmornis) except tliat I do not perceive 
any widening of the outer vanes of the 2d, dd, and 4th quills towards their 
middle. The 1st is longer than the 3d ; the former being but and the 
latter above g of an inch less the 2d ; and all three have obtuse points. 
The central rcctrices are to 4 inches longer than the next pair. The 
tomiae are very scarpt, trenchant, and, as well as the hook, crenulated 
internally. 

Cohmr and Size. Brilliant green, paler and flavescent below ; entire 
cap saturate slaty blue, confined below by a narrow band of black, which 
widens as it approaches the black throat ; two central rectrices green at 
the base, blue in the middle, and yellow at the points ; the rest, green on 
the outer vane, bright yellow on the inner, and at the tips ; wholly yellow 
on the inferior surface ; a narrow subtransverse dark blood bar on the 
shoulders. Bill, above, coral red ; its cutting edge, hook and the whole of 
the lower mandible, yellow. Iris, straw ; orbitar skin, slaty ; legs, dusky 
green. Size, 15 to 16 inches long by 18 to 19 wide ; and 4j- oz. in weight. 

Female rather less ; her tail less gradated ; no blood spot on her shoul- 
ders. Young, at first, wholly green, and taking the colours of maturity 
slowly and gradually. 

Remark. This species inhabits the central, as well as lower, region ; 
and is constantly tamed. 

The other Psitticine Birds of Nepal arc, Rodocephulus, Mystaceus md 
Alexandri ; all belonging to the Genus Palaomis and confined, for the 
most part, to the lower region, where (by the way) the tiny Latkan is also 
found. Afy^/ocews is distinguished for the flatness of the ridge of its bill, 
and for tlie shortness of its tail. Two or three species have been manufac- 
tured out of this one. 


August 29/A, 1836. 



NEW SPECIES OF POMATORHINUS. 


179 


VIII.— NEW SPECIES OF POMATORHINUS. AND ITS ALLIES, 

WITH REHARKS ON THE GENUS. 

Whoever will attempt to classify half a dozen of the familiar Sub-Hi- 
malayan species, known to the people themselves by the generic titles 
GiMrA and Bki&cwr&, will be, I think, forcibly struck with the profound 
truth of the adage that, “ Practise often creeps where Philosophy cannot 
soar.’’ 

The people generalize and unite upon the strong ground of similar 
habits and manners, joined to a certain family likeness in external aspect ; 
the Philosophers specialize and divide upon the feebler basis of distinctive 
formation in the details of some one or two external organs. 1 admit the 
validity of the distinctions so far as they go, but I think they are, in these 
cases, more than countervailed by prevalent uniformity of general structure, 
and by similarity of manners; mother words, that the GAnrAs and BbiacurAs 
constitute two, and but two distinct though closely allied* genera, each 
exhibiting several subordinate but well defined modifications of form, or 
sub-genera. I have already remarked upon the general resemblance and 
particular difierences of the Gdnras or Cinclosomw. Upon those of the 
BhiAcwrAs or Pomatorhini, I shall now make a few observations. 

The essential characters of Pomatorhinus appear to me to be as follows : 

A bill conuderably elongated and arched throughout, perfectly entire, 
slender, strong, obtuse, cylindrico-compressed, with broad convex ridges and 
plane vertical sides ; its tomise somewhat scarpt and locked towards the centre 
of the bill, simply opposed towards the solid tips of both mandibles. 

Short basal nares free from plumes, and closed above by a hard, arched, 
and porrect scale. Stout, ambulatory, sub-corvine legs and feet ; and feeble 


* Of Ihb allinM it m a ilrikiai proof that one of mj apooioi (of 2 \mmIw) oraa marked bjr 
an emiaant rathority in England, as being ** now and c lw rij p rskisd to CMetMeaM.”— Sec 

Rosurka in the fioqnnL 
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bowed wings and tail — the foraier shoit and rounded — the latter more or 
less elongated and gradated on the sides. 

Timalia and Prinia seem to l)e obviously sub-genera of Pamaiarkinus^ 
both distinguished from the generic type by a shorter and less arched bill, 
and by the rigid spinous character of the shafts of the plumage, more espe- 
cially on the head and neck. In both sub-genera the legs and tail are 
rather longer, and the tarsi more heavily scaled than in the generic type. 
The last member or tail consists, in Timalia, of twelve rectrices, as in 
Citiclosoma. But in Timalia they are broader and more gradated to the 
sides; in Prinia narrower, 10 only in number, and strongly gradated 
throughout, with yet greater accession of length. 

The most typical species of Pmnntorhinvs 1 consider tc be Erythro- 
genys (Joulilii (iy31), Ferrugilatus, nobis. (MS. 1020.) 

The following is a detail of its form and colours : 

Cratcropodin^. Sw. Pomatoriunus. Horsf. 

Species l.v<. Erythrogen Oocldii. — Ferrugilatu.s, or Rusty-sided, 
nobis. 

Form, Bill a third longer than the bead, perfectly entire, conspicuously 
arched throughout, strong, hard, slender, much compressed with broad 
convex ridges and pUuic vertical sides ; upper mandible nearly solid, espe- 
cially towards the point, lower somewhat scooped ; toinise before the nares 
trenchant erect, scarpt and sub-locked, free and level wdth the palate towards 
the tips, w'hirli last are obtuse and nitlier unequal in length ; carination of 
the cuiinen restricted but distinct. Plumes of the forehead and head soft ; 
those of the lares and chin siibsctaceous. Tongue somewhat elongated, 
simple, narrow, cartilaginous ; its tip bi6d or jagged. Wings not exceeding 
the base of the tail, perfectly rounded, bowed ; 5 first quills regularly gra- 
dated in a diminishing ratio ; Otii usually longest, the rest insensibly 
decreasing ; the vanes of all, broad and entire. Tail sub-elongated, not equal 
to the body and neck, consisting of twelve sub-bowed, moderately broad 
plumes, of which the 6 centrals are even, and the 6 laterals gradated, but 
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scarcely an inch in the extreme ones. Tarsi sub-clevate, stout, anteally 
vaguely scaled, posteally, smooth and sharp. Toes medial, unequal, central 
fore medially elongated ; laterals and hind sub-equal ; last shortest but 
stoutest and sub-depressed basally, sometimes equal to the inner fore. 
Nails rather large, compressed, somewhat straightened and obtuse ; lateral 
fores equal ; central larger ; hind largest ; orbits nude as in Cinclosotma. 

Colour and Size* Above olive brown, laterally together with a narrow 
band round the brows, the lining of the wings, the thighs, and entire under- 
tail coverts, bright rusty. Below, white, dashed on the top of the bnmt 
with dusky : a hoary spot before the eye : a short dusky moustache from 
below the gape : remiges and rertrices internally dusky brown : tail trans- 
versely rayed with deep(;r toned lines— seemingly a generic mark : legs 
deshy grey : bill horn colour with the ridge darkened basally : iris hoary : 
orbitar skin smooth and deep blue: size 10^ inches by and2j^ oz. : 
bill (in straight line) 1^: tarsus Ij: central toe If: hind toe 

N. B. The sexes are alike in colour, save that the female has no 
moustache. She is rather less, too, than her mate. 

2f/ Specie:!, new ; ScmisTiciiPs or slaty pate, nobis. 

Form, as in the preceding, but the bill rather shorter and somewhat 
more compressed ; and the wings and tail slightly but sensibly more 
elongated. 

Colour and Size, Above, together with the lower flanks, vent, thighs 
and undertail coverts, dark olive green : crown, nape and ear coverts, 
saturate slaty : lores black : from the ear coverts to the midflanks, the 
sides of the neck and the body are intense ochreous red : a long superci- 
liary white stripe from the narcs to the shoulders : below, from chin to 
belly, pure white : remiges and rectrices, internally dusky : tail, rayed as 
before : bill bright orange yellow with a blackish base above : iris hoary : 
orbitar skin smooth and slaty ‘ legs fleshy brown with yellowish horn 
nails : size of the last, but measuring rather more in extent owing to the 
cause above mentioned : 11 inches long by ]2| wide, and oz. : bill If : 
tarsus 1} : sexes alike. 

w 
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3d Species^ new ; Rlticollis, rusty unped, nobis. 

Form less typical, the bill being shorter and straighter than in either of 
the foregone, obviously leading towards Timalia, Colour and size, olive 
green, paler and shaded with white on the breast and belly, and merging in 
pure white on the chin and throat a broad rusty band round the back of the 
neck : lores and ear coverts confluently blackish : a superciliary white line 
from the brows to the nape : no transverse rays on the unbowed tail : bill, 
sub-orange with a blackish base ; legs plumbeous ; iris variable, sanguine, 
brown, or hoary : size small ; Hi by inches, and 1 oz. : bill 1 : tarsus 1^ : 
central toe | : hind toe i ; sexes alike, but female rather less. 

Sub-genus, Timajja. 4th Species, new ; JVipalknsls, nobis. Nipaiese 
Timalia, nobis. 

Form, Bill assimilating closely with the last named species, but 
stronger and straighter; equal merely to the head in length, subarcuated 
only, but distinctly so, and perfectly entire. Culrncn rather more carinated 
between the nar«.‘s, the tect of which is less iiard and less arched than in 
the typical Pomalor/nni. Rictus more strongly bristled. Shafts of the 
head and neck -plumes, spinous, as in Cinchsoma setafer (nobis). Legs 
stronger with more distinct scales; another apj>roximation to Cinclosoma, 
Tail equal to the whole body and bill, consisting of 12 broad, and straight, 
but fray ed, feathers, the extreme laterals of which are gradated by half the 
entire length of the tail, or doubly as much as in the foregone species. 

Colour and Size. Akive, with the flanks, thighs and under tail coverts, 
brown ; paler and more olive beneath tlmn superiorly. Below, from chin 
to breast, rufescent ; from breast to vent, albescent ; and both shaded with 
a tinge of the colour above. Entire cheeks, pure white : iris, hoary blue : 
bill and legs, dull dkrk plumbeous : the whole plumage black shafted : 
the outer vanes of the prime quills paled : sexes alike : size 10 inches by 
10, and 24 oz : bill 1 : tail 5 : tarsus lyV • central toe : hind 

5th Species ; Pellotis, brown ear, nobis. 

Characters, extremely similar to those of the last, but returning 
towards the typical Pomaiorhini by its shorter and rayed tail. 
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Colour and Size, Above, dull olive green, inclining towards brown : 
thighs, vent and under tail coverts, the same but paler: cheeks, concolorous 
with the body : ear coverts, darker and brown : below, white, tinted with 
rufous towards the head, and shaded with the colour of the thighs and 
vent, towards them. Bill above and towards the tip, blackish : below, 
pure plumbeous : legs, pure plumbeous grey : iris, hoary : whole plumage 
black shafted, as in the last, and similarly spinous : tail closely rayed 
across : size of the last but not measuring so much in length, owing to 
the shorter tail, 9 inches by 10, and 2^ oz. : bill 1^ : tarsus : central 
toe 11 ; hind toe : tail 4 : sexes alike. 

0//i Species, Submenus, Prinia ? Suva, nobis. 

Character, Bill scarcely equal to the head, perfectly entire, strong, 
obtuse, inclining to an arcuate form, subdepressed as far as the nares, 
cylindrico-compresscd beyond them. Culmen carinated half way, acutely 
convex ; tips of both mandibles obtuse ; that of the upper longer and 
inclining over the lower. Toinia* erect, trenchant, remote from the palate, 
and interlocked throughout. 

IV ares medial, half way from gape to tip, lunatO'ClIiptic, and shaded 
above by a small nude siibarchcd scale. Rictus rather wide and strongly 
bristled. Plumes of the forehead rigid. Nape furnished with several long 
slender hairs. Tongue cartilaginous, simple, its tip bifid or jagged. Wings 
rounded, rather feeble, not bowed, 5th and 6lh quills usually longest and 
exceeding the tertiaries by % an inch. 

Tarsi elevated, stout, crossed by three or four scales. Toes medial, 
compressed, outer connected to the joint, laterals and hind subequal ; last 
stoutest but not depressed ; nails rather acute, hind one miicii the strfuig- 
est. Tail very long and wedged, consisting of 10 narrow, fe<ible plumes 
which are greatly and equally gradated throughout. 

Type and species new? Prim v? crimgek, nobis. Suva crimgiir, nobis. 

Suya of the Nipalese. 

Form, has been detailed above. Colour awl Size, AboM , dij.>ky 
brown, darker on tlie cap, paler on the tail. Below, rufesccut yellow, 
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shaded on the breast and flanks with the colour of tlie superior surface ; 
lining of wings, and quills internally towards their bases, buff. Bill dusky 
or black ; legs fleshy grey ; iris brown : sexes alike ; female smaller, and 
her tail shorter : size of the male. 8 inches by 7 ; tail \\ : bill ^ : tarsus 
: central toe | : hind toe, plus 

Gencnil Remarks. The \vhole of the above species are distinguished, 
in coiniuon, by hard, entire, compressed bills, feeble wings, gradated tails, 
and stout ambulatory legs and feet. The structure of their stomachs, intes- 
tines and longues, too, is similar, as are their food and customary haunts, 
(.’oinparing the Pomatorkini proper with the CMosomip, I can perceive 
no essential difFereriee of structure except in the bill ; which however, is 
marked ; nor any in the manners of the two, except that the former take 
somewhat more vegetable food and adhere to the forests ; whilst the latter 
scarcely ever touch berries, never grain, and adhere to the bushy downs and 
skirts of the forests. In searching for their food, the Citrclosomtp make a free 
use of their legs, like the Rmores; the Pomatorhini proper and the Timalirt, 
as fifca use of their bills, in the fashion of Upupa* The Cimlosomte are 
more gregarious than the Pomatorhini; the Pomatorhini than the Tinutlia ; 
and the Pimaiue than tiie Prinite vel Sin/tr ; wdiicli last are solitary and 
silent. Ihc others are almost equally noisy ; and all of them more or less 
gregarious. All save the have a wide range throughout the hills, 
which, however, they never quit. The Sitpee seem almost confined to the 
central region. 

Of the Sihfa' the favourite site is those upland downs which are scat- 
tered with brushwood. Owing to the feebleness of their wings, they need 
the shelter of low trees and .shrubs. But they are almost perpetually on 


* llscoms to me 8ingul.tr that Dr. Horsfikld did not compare bis Pomatorkinus with 
Vpnjja or Promerops rather than with CiuiiynM. The bill of Pamaiorhinui, like that of 
Vpupa, is a common coarse instrument, fitted for digging ; whilst that of Cinnyris is eiquisitely 
delicate in all its details ; and, like the bill of Trochilu$t is remurksble for the deep inter* 
locking of the tomim. The very oppasUe is the characteristic of the bill of PomatorkiuMs. 
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the gronnd, seeking their food there exclusirely. Small scaled insects are 
their favourite food, with larvae and their eggs-; next, grubs and caterpil- 
lars.* Berries they seldom touch ; never grain, nor hard seeds, nor con- 
sequently, gravel. The Pomatorhini and Timalue have, essentially, the 
same habits ; both being distinguished from their Cinchsoma by their non- 
graminivorous diet, and avoidance of the deep forests ; unless the characters 
of PritUa, as of Cinclosoma, Pomatorhinus and Timalia, want emendation, 
our Stiya can scarcely belong to the sub-genus Prinia. But I entertain 
a confident expectation that the alleged notch in the bill of Prinia, as well 
as the staled feeMeness of its tarsi, will be found to be the exception and not 
the rule. The Suya are calculated to remind the student, in various ways, 
of Malurus, Megalurtu and Synallaxis, as well as of Prinia. Their strong 
entire bills, elevated powerful legs, and terrestrial habits, are, however, 
their preponderant characteristics, and those which induce me, with the 
subordinate peculiarities above detailed, to consider them as a subgenus 
of Pomatorhinus, having first referred the latter to the Crateropodina. 

The more general characteristics of the whole of our birds are exceed- 
ingly well given by Mr. Swainson (Northern Zoology. Aves. p. 150) as 
those of the Crateropodine or long-legged Thrushes— a very natural and 
useful aggregation of birds in my judgment. Dr. Horsfield was disposed 
to refer Pomatorhinus to the Tenuirostral Cinnyridw ; and it has been 
actually disposed among the Meliphagida ! Yet it is one of the most 
terrestrial of the whole order of Insessores; feeding exclusively on ground 
insects; and bearing a very close relationship, botli in the structure of its 
bill and in the manner of using it to procure food, to the Genus Upupa ;t 
which latter, all terrestrial as it is, has been classed with the Cerlhiadeef 
Compression, entireness, and solidity, in a slender rostrum are carried to 
the climax in Upupa: but the gradual accession of these attributes may 


* Theipeciei wbicb freqoent the grais tod low vei^eUtioo : not the arboritl kiodi. 
t The common Hoopoe is a familiar tenant of onr lairn from September till May ; but ii 
Berer aeen in Nepal proper daring the hot and rainy montbi. 

X 
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be distinctly traced through Cinclosoma and Pomatorhima, Timalia, 
again, has been removed by systematists, toto cselo, from Pomatorhinus 
and from Priuia : and yet there can hardly be a question that Timalia 
forms a sub-generic link, uniting the two, and also connecting the genus 
Ptmaiorhinus witli the genus Cinclosoma. I possess a series of Poma- 
torhini. Timaliof, and CinclosorntB^ which blend insensibly with each other, 
at the same time that they collectively exhibit, in a striking manner, the 
general attributes of Mr. Swainson's Crateropodina. 

August 29th. 


IX.~.NEW SPECIES OF MOTACILLlNiE. 

WITH INDICATION OF A NEW OENUS BELONGING TO THIS SUB-FAMILV. 

SYLVIADA2. MoTACiLLiN,t. Sub-Gcmis, Dcw ; Dahila nobis. 

Type, Dahila Docilis, nobis. 

. No, 439 of the new scries of Specimens and Drawings in possession of 
the Zoological Society of London. 

The birds of this genus in both structure and habits are a perfect com- 
pound of Tardus and Molacilla.* The bill in all its details, and the feet 
are Merulo-motacilline, but with a more decided leaning to the Thrush than 
to the Wagtail. The tarsi are stronger and more elevated than in either 
genus, the thumbs broader and the nails more acute. The w ings arc shorter 
than in either genus, and exhibit the form and proportion seen in Enicunis : 
that is, the 6th quill is longest ; the 1st and 2d abruptly ; the 3d and lih 
slightly gradated up to it ; and the tcrtials (nott scapulars) arc short, broad 
and fine. The tail composed of 12 feathers, is shorter than in Motacilla, 
longer than in Tardus; its six lateral plumes are considerably gradated from 


* Regarding Ibe two genera in the large sense, or es emblematic of the res]iective sub- 
families, and wt merely as genera. 

t It is the lertiaia, not the acapnlars of Motacilla which are elongated, notwillistaiidiiig 
the general doctrine of booLa. 
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below ; its six centrals even, and its form sub-cuneale. The general structuie 
ot these birds is robust and nearer to Turdus than to MaiacMa ; but the pied 
plumage and habit of flirting the tail, are borrowed from the latter genus. 

The song is the Thrush s : the murary and arboreal nesting, rather 
Meruline than Motacilline. And so, too, the non*migratory habits; 
for the Wagtails proper leave us at their “ appointed season,’’ whilst the 
riirushes, (like the arc permanent. Many of the Wagtails, so 

long as they stay, familiarly occupy our gardens and lawms, seeking their 
food exclusively on the ground, and using the bushes only for shelter, but 
without perching. These, excepting the last peculiarity, are tlie manners 
of our Dahila which, like Motacilla, has an almost exclusively animal 
diet, seldom and only from necessity eating berries or unripe vetches and 
such comparatively soft vegetable substances. So far, then, there is a* 
greater leaning to Molacilla than to Turdus^ which latter is freely bacci- 
vorous: Nor do the Dahils wholly avoid the open banks of streamlets; 
for I have seen them there in company with the Wagtails. But their 
usual protected and arboreal site, with their free habit of perching, are 
de cidedly moreTiirdine than Motacilline. The Dahils, however, dislike 
and avoid the interior of woods, to which the Thrushes are partial ; 
and the former are less permanently, or (to speak nicely) more fitfully 
upon the ground than the latter. The usual food of the Dahils is 
grubs, worms, beetles, grasshoppers, crickets and their consimilars, 
tenants of the surface or subsurface of the Earth. Rarely, in wnnter, 
they take unripe vetches and such like ; but never gravel, nor sand, 
nor the hard seeds which the former help the digestion of. The 
Dahils, if found in the wilds, tenant meadows and grass land, provided 
with brush-wood ; but they are no where so common as in gardens 
and on lawns, which they enliven, in spring, by their song, and, at 
all times, by their vivacity and familiarity. They move quickly on the 
ground, yet perch firmly and readily, frequently watching for tlicir prey 
on a low twig to which they return as soon as they have beaten it to death 
on the ground. They never seize on the wing. 
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When cattle pass their way they will partially attend on the herd 
descending occasionally from their perch to snap up the insects and 
grubs brought to light by the act of grazing. The Dahils are perpetually 
in motion, and raise and depress the body with flirtation of the tail, exact- 
ly in the Wagtail manner. Their habits of society, in respect to their 
own kind, are solitary or nearly so ; except in the breeding season when 
these monogamous and attached birds steadily unite to rear and defend 
their young. The female usually lays 5 spotted eggs, bringing up from 
3 to 4 young ones ; and but once a year, unless the first brood has failed or been 
rifled from her. The nest is carelessly made of grass, but is always placed 
in a secure and sheltered position, commonly a hole in a wall, sometimes tlie 
interior of a low thick prickly plant. The Dahil is one of the boldest and 
most docile of birds ; and is perpetually caged both for his song and his 
pugnacity. Few of the Thrushes have a finer note ; nor is it degraded 
by apish tricks of imitation, though this intelligent bird will lend its 
courage for the profit or amusement of its keeper. In the spring the 
male Dahils are perpetually challenging each other, and no sooner is the 
defiance of one uttered than it is answered by another. 

The professional bird keeper, availing himself of this propensity, takes 
out his tame male on his fist, and proceeds to the nearest garden or grove. 
The bird, at his bidding, presently challenges : the wild one immediately 
answers: the former is then slipt, and a desperate contest ensues between 
the two, during which the fowler readily secures the wild bird, with the 
tame one's assistance ; for, the latter will deliberately aid his owner's pur- 
pose, seizing the wild bird, at the critical moment, with both claws and 
bill and retaining it till his master come up, in case it has not been so much 
exhausted by the previous contest as to be disabled from flying away upon 
the man's approach. Fighting the tame birds is a favourite amusement 
of the rich ; nor can any race of game cocks contend with more eneigy 
and resolution than do these singular Motacillo-Meruline species. 

JMicatum of generic character. Bill, feet, and habit of body, Meruline ; 
tip of the lower mandible, vaguely recurved and notched : tarsi high. 
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Stout, and nearly smooth ^ the thumb, nearly equal to the inner fore toe and 
sub-depressed : the nails acute. 

Wings, round-acuminate ; 5th longest : Ist and 2nd greatly, 3rd and 
4th trivially, gradated : the tertials, short, Arm and composed. 

Tail, 12, subelongate, firm, erigible, considerably gradated on the sides. 

Nape frequently furnished with a few slender hairs. 

The above character has been composed with special reference to the 
two genera Tardus and Molacilla ; and upon the assumption that our 
G^nus be referred to the Motacillinc Sub-family of the S^lviadte. 

1st Species, new ; Docilis, nobis. 

Colour and Size. Head, neck and breast, with the body above and 
the wings, blue glossed black : a broad central stripe throughout the whole 
length of the \idng : the body below' and the B lateral tail feathers, pure* 
while ; bill and legs, black : iris dusky brown : 8^ to 9 inches long by 
11| w'idc, and to oz. in w'eight : tarsus central toe ; hind 
toe -jSy : its nail • tail 3-2 . 

Sexes alike. The young have the breast ruddy and the glossed black 
parts of the upper plumage : at first, olive brown, then blackish, slaty and un- 
glossed, including the breast : their feet are slaty, and their bill dusky brown. 

2nd Species ? Motacilla variegata Auctorum. 

3rd Species? Turdi}.s solitarius Auctorum. 

Genus Motacilla., Sub Genus, Enicurus, Tern. 

Species, new ; Schistaceus, nobis. 

Form, as in Maculatus, but somewhat less in size. 

Colour. Head, neck, back and flanks, dark slaty blue : cheeks, throat 
and a very narrow band round the bill, jet black : a white frontal band 
above the last from eye to eye : whole neck and body below, w'ith the 
rump and upper tail coverts, white : wings and tail precisely as in 
Maadatus, save that the blanching of the alar quills at their bases is more 
extended and reveals itself like a speculum on the primaries. Bill, legs, 
and iris, as in Maadatus, and indeed in all the other species ; for I know 

Y 
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not one which has not white feet, a black bill, and brown iris. Sexes alike, 
very nearly allied to Velatus Temminkii, 

2ikf Species, Fuliginosus, nobis. 

Size and form, as in MMulatm, Head, neck, back and breast, 
dusky, or sooty brown : lower back or rump, and body below, white : 
wings and tail, bill and feet, as in Maculatus; but the black hue less pure 
and jetty. Sexes alike. 

3d Species:, Immaculatus, nobis. 

Form as in Maculatus and coloured exactly similarly, save that the 
breast is w hite, and the mantle immaculate. Size not larger than Scauleri, 
allowance being made for the long and typical tail of our species. Sexes 
alike, and bill, feet and iris, as before. 

liemark. The discovery oi Scouleri proves that *tail forked’ is a dubi- 
ous mark of this genus, or rather subgeniis, for such only is the value of the 
group. Very nearly as it is affined to Molacillu, I should distinguish it, 
chiefly, by its lunate nares nearly closed by an unarched iiumibraiic, its 
gradated wings with short tcrtials, and its bristly gape. 

The tarsi are liigher and smoother, but not more slender, than in Mota- 
cilia proper, several species of which have similar claw's. 

Genus. Motacilla Auctorum. 

Subgenus. Budytes Cuvier. 

Species^ new ; Calcarata, nobis, closely aliied to M. Ncglecta. Obvi- 
ously distinguishable from the typical Wagtails by the shortness of the tail, 
the superior height and strength of the tarsi, and the loiiger, straighter, and 
extremely acuminated nails ; the hind one of which is longer than its toe, 
and, in our species, as nearly straight as may be, 7;^ inches long, whereof 
the tail is but 3^, extending only two inches beyond the tips of the wings. 
Expanse of wings 11 inches, w^eight less 1 oz. : bill of inch, and equal 
to head. Tarsus 1-/^ : central toe i J: hind /.. rits claws Above 
the flanks, grey slaty : below, bright yellow: a yellow line on each side 
the head, above the eye, from bill to nape : wings, C central tail feathers, 
and upper coverts of tail, black : the great coverts of wings and the alar 
plumes, very widely margined below, and also tipped with white : the 
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6 lateral rectrices, much blanched, increasingly to the extremes which are 
nearly all white : legs black : bill horn grey : iris brown. Female consi- 
derably less : 6| inches long : similar to the male, but more dully coloured, 
and the alar and caudal black plumes of the male, brown in her. 

Motacilla Proper Species, new ; Alboides, nobis. 

Thcoriental aualogueof Alba, cui simill. ; but clearly distinguishable by 
its white throat, its completely black neck, and the greater blaurhiiig of its 
wings which, when closed, show nothing but white, except on the lerlials. 

Colour and size of mature nude. Forehead, checks, and throat, white, 
divided by a narrow black line from the gape. Back of the head, 
with the whole neck, breast, shoulders, body above, and 8 central 
tail feathers, jetty: 4 lateral caudals, with the body below and great- 
est portion of the closed wing, white: quills black internally, and 
apertly so on the tertials which, however, have very broad margins 
of white: bill and legs jet: iris brown: 8 inches long by llj wide, 
and less ; 1 ox. in weight : tail 3| : tarsus -]-f : central toe : hind 
-j® 4 : its olaw : wings inches short of tail. Amidst all tlie changes 
of plumage to which this species is liable, I still think I may safely say 
that the female (like the young) is slaty above, and while below, with a 
black gorget on the breast, and a blackish zone round the cheeks : wings, 
mostly black brown, with a narrow white edging. 

Remark. By comparing the proportions of this species with those oi 
Calcarata, the characteristic difference of structure in MotaciUa and 
Budptes may be at ont;e perceived. 

I am answerable fur reducing Enicurus and Budi/tes to the station of 
Sub-genera ; but, their internal structure, their habits and mannors, are 
BO similar that 1 cannot imagine the small discrepancy of external structure 
can want generic division. Certainly, however, there is this difference in 
the manners of the Euicuri, as compared with the MotaciOa, that the 
former love the sheltered rills; the latter, the open streams; and the 
respective formation of the wing in each may be relative to those opposite 
habits. Through Enicurus and our J>ahda, we are led easily from the 
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Wagtails to the Tlirashes ; and it is well worthy of notice that the two 
former haye wings of exactly the same construction. 

With regard to Budytes, much as .its lark-like claws prepare ns to 
expect some peculiarity of manners, 1 have tailed thus far to perceive any, 
as compared with Motacilla proper.* 

In place of the * unguis posticus arcuatua' of the generic character, 1 
should read * nails (all) straightened, slender, very acute : the hind one 
equal to its digit or longer ?* 

In our Dahila^ also, the nails are acute ; but they are strong and curved ; 
and the very slight but perceptible depression or flatness of the soles of the 
feet distinctly indicates the perching and meruline propensity of Dahila. 

The bill of Dahila, as compared with that of Turdus, is scarcely so 
thick, rather more depressed at the base, and rather less convex forwards 
upon the ridge ; and the tip of its lower mandible shows evanescently the 
recurvation and notch so conspicuous in many of the Lancida:, and distinct 
though fainter in some of the Muscicapidse and even of the Sylviada:, But 
these distinctions are all nice ; and the general and effectual character of 
the bill of Dahlia is Turdinc. So too that of the legs, though here the 
superior height and strength of the tarsi with the depression of the thumb, 
and acuteness of the nails, are palpable distinctions. 1 have not noticed in 
either Motacilla or Turdus^ the nuchal hairs of Dahila, and which with tlie 
strength of the tarsi seem to intimate a Crateropine tendency in our genus, 
harmonising well the shortened wings and gradated tail of Dahila, as 
compared with the genera to which it is related by affinity. 

Nepal f Sept. J936. 


* Than mach however may be said with tnith ; that the short-clawed Wagtails often fre- 
quent lawns and meadows ; tlie long-cltfwed, seldom or never : and that the foot of the latter is 
admirably suited to support the birds upon the most yielding and semi-fluid sand-banks, or 
the precise situations to which they are almost limited. 
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NOTE 

ON THE 

URSUS SIVALENSIS, 

A NEW FOSSIL SPECIES, 

PROM THE 

SIVALIK HILLS. 

By Captain P. T. C A UTLEY, 

Superiulendenl Uohb Canalf 
AND 

HUGH FALCONER, M. D., 

SuperMtendent Boinnieai Harden, Sehdrmpur. 


We are now enabled to record another new form in fossil zoology drawn 
from the rich deposits of the Sivalik hills. In a preceding article we 
have noticed a new feline extinct species, of dimensions approaching those 
of the existing Tiger ; in the present one, we shall endeavour to charac- 
terize another member of the same family, of the genus Urms, essentially 
distinct from existing or extinct species in some prominent points of its 
osteology, and remarkable also for large size, like some other of its asso- 
ciated fossil contemporaries. 

Our knowledge of the species is derived from two fossil specimens. 
The one consisting of the right half of the lower jaw mutilated at the 
symphysis, and ascending portion of the ramus, exhibited in Fig. 2, gave 
us tlie first idea of a new animal. The other, Fig 1, a subsequent acquisi- 
tion, is a superb specimen of Uie head, which although a good deal 
fractured, is at the same time so well preserved in its principal features 

as to give little diflSculty in determining the specific character. The three 

z 
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rear molara are perfect on one aide and but little damaged on the other. 
Both canines are present, and that of the right side is entire. The alveoli of 
the false molars and incisors arc distinct, although the teeth are M anting. 
The only considerable deficiencies are in the posterior and lower parts of 
the occiput, both zygomatic arches, and in the lower end of the nasals, where 
a fissure extends across the face, on both sides towards the orbits. 

The chief peculiarities of the fossil are to be found in the teeth, 
which are constructed more after the type of the higher Carnivora than any 
other described species of the genus. Before entering upon these it m ill l>e 
convenient, for comparison, shortly to refer to the dentary system of the 
Bears generally. 

The number of the teeth varies more in the difterent species of the 
Bears, than in any otlicr genus of the Carnivora. The incisors, canines, 
and the three posterior molars are constant in both jaws, in all the species. 
The false molars are subject to great variation. They are usually cnliri?ly 
wanting* in the upper jaw of the (frsus apelccus, or large fossil Bear of Kii- 
rope, while in other species they amount to three on either side. The same 
variation holds in the lower jaw. In tlie Vrsus labiatus"\ there are four false 
molars on etich side, while in the Vrsus spel(Pus there is generally but 
one present ; so that while the number of teeth in the former extends in 
both jaws to 42, it is commonly reduced in the latter to 30. This irregu- 
larity in the number of the false molars, exists to a certain extent in differ- 
ent individuals of the same species. In one skull of the VrKus Tibet ianus 
ir^ our collection, which belonged to an old animal, there are three false 
molars in the upper juM^ on each side ; while in the skull of a younger indi- 
vidual with unworn teeth, there are but two. In another skull, there are 
no false molars on the left side, while there is one on the right side : there 
being at the same time three false molars on either side of the lower jaw. 

The characters depending on the form of the teeth are very constant 
in the genus. The carnassier or ante-penultimate molar, in the upper 


* Cuvier, Osiemem Poiiilei, tnm. 4. p 351. 
t Thif ii eonsUDt in several skulls in our collection. 



FROM THE SIVALIK HILLS. 


195 


jaw, has but two lobes or points, along its length ; and the tubercle of its 
inner side is placed opposite the rear lobe. The two rear molars are 
oblong, and the last one has the additional developement of a crenulated 
spur or heel. The higher Carnivora differ widely in these characters 
from the Bears ; their carnassier teeth being three lobed, and the tubercle 
of the inside being placed forwards, as in the Cats and Hyaena ; while the 
rear or tubercular teeth are reduce<l in number, and are rudimentary. 

We shall now proceed to the teeth of the fossil, which in many respects 
deviate from the type of the genus, and ajiproximate that of the more perfect 
Carnivora. Along wdth the dimensions we annex those of the Ursu» 
Spelceus and Vrsus Tibetianus for comparison.* 


Molars, Upper Jaw. 

Urms 

Sivatvnsis. 

1 ^rnis 
Spelwus. 

Vrsus 

Tibetianus. 

Inch. 

Metre. 

Inch. . 

Metre. 

Inch. 

Metre, 

Length of last molar, 


.020 

1.B4 

.048 

1.1 

.028 

Width of ditto, 

1.2 

.03 


• « . • 

0 0 

.016 

Length of penultimate ditto, | 

Width of (iitto, 

1.2 

.03 

1.23 

.031 

oa 

.02 

1.2 

.03 

.... 

.... 

0.55 

.013 

Length of ante-penultimate ditto 

1.3 

.032 

0.83 

.021 

0.5 

.012 

Width of ditto, 

0.85 

.022 

.... 

.... 

0.35 

.008 

Molars, Lou'cr Jaw. 







Length of last molar 


• • • r 

1.03 

.020 

0.05 

.017 

Width of ditto, 1 

^ 1. 15 

I .... 

.... 1 

; .... 

0.4B 

.012 

Length of penultimate ditto 

Width of ditto, 

Length of ante-penultimato, 


i .020 

1.30 

.032 

o.a 

.02 

0.75 

i .010 

.... 

.... 

0.45 

.011 

1.35 

1 .0335 

1 1.32 

.083 

O.a 

.02 

Width of ditto 

.... 


.... 

.... 

0.38 

.005 

Length of last false molar 

. O.ll 

I .023 

.... 

* • • a 

0.4 

.01 

W'idtb of ditto, 

1 0.5 

1 .012 

\ 

...» 

•• • • 

0.25 

.006 


The incisors as indicated by the alveoli were G, and the external one 
of each side larger than the others, as is usual in the family. The canines 
are of great size. The right one is entire : its point is 'w .)rn off, indicating 


• In the Ossemens Fossiles, Cuvier does not give the dimeniions in width of the teeth of 
the Urtut SpeUsus, We have to regret this omission, as one of the most marked characters about 
our fossil is the great width of the molars ; and wc have no other source to refer to regarding 
the t/rsvs SpeUntt, besides the Ossemens Fossiles. 
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the animal to have been more than adult, and there are also stripes of wear 
both on its posterior and inner sides. It is 1.4 inch in anteroposterior 
diameter at the base, and 1 inch transversely. The socket of the first 
false molar is close behind the canine, that of the second is near the 
anterior one, and the tooth appears to have been two faiiged. There can 
have been no other false molars besides these two, the sockets of which are 
close together, and occupy the interval between the canine and caruassier, 
which is inconsiderable for the size of head, being but 1 .2 inch in length. 

The three rear molars present marked peculiarities. The antepenul- 
timate or carnassier is of very large size ; it slightly exceeds both of the 
rear teeth in length, and is about half an inch longer than the correspond- 
ing tooth of the Vrsus Spelceus. Instead of having but two points like the 
rest of the Bears, it has three, the anterior lobe being w ell developed as 
in the higher Carnivora ; and the tul)ercle of the inside, instead of being to 
the rear as in the other species, is advanced forw’ards opposite the middle 
lol)e. It has altogether a great analogy with the corresponding tooth of 
the Hyapna. Tlie teelli of the opposite sides are unequally worn. 

The two rear or tubercular molars arc also marked in tlicir form* 
Instead of Iw ing oblong, a& in all tlie other species, with their length 
greater by a tliird than the bn adth, they are square in our fossil. The 
]»eni]Uimate, if any thing, is longer than the rear one, the reverse of which 
holds in the rest of the genus. It has two tiil)ercles at its outer side as 
ill other species ; at the inside it is somewhat shortened in length, and the 
cleft between the tubercles is nearly obsolete, so as to give the appearance 
of one large tubercle. In this respect there is a remote analogy w ith the 
corresponding tooth the Dog, and a deviation from the usual type of the 
Bears. The last tubercular is as contrasted in form wath that of the other 
species as the carnassier tooth is. At its outer side there are two tubercles 
to the crown smaller than in the penultimate, as is normal in the genus, and 
at its inner side a ridge indistinctly divided by three slight furrows. There is 
no heel to tlic tooth ; The crown is square, and tlie only part w^hich can be 
considered as representing a heel or spur is a flattish disk at the inside, 
alternate with the posterior outer tubercle, and partly opposed to the rear 
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portion of it. None of the rest of the Bears have the last tubercular in the 
upper jaw square, or without a crenulated spur added on to the rear of it. 

Our specimen of the lower jaw. Fig. 2, is deficient in the incisors and 
in the protruded portion of the canine. It is broken oft*, just where the 
latter emerges from its socket. The section of the imbedded portion of 
the canine gives 1.6 inch of vertical dimension and .95 transversely. The 
molars are six in number. The two anterior false molars and the last 
tubercular have dropped out, but the sockets remain unobliterated. The 
anterior false molar was close behind the canine, and there is not space 
for another to have been inserted between. The second was close to the first 
and almost in contact with the third false molar. This latter, like the 
carnassier of the upper jaw is of large size, compared with the same tooth 
of the other species, and distinctly three lobed ; which is another peculiarity, 
and further supports the analogy shown by tlie upper carnassier with the 
ilymna, to the second false molar of wdiicli it bears a considerable 
resemblance. The anterior and posterior lobes are small, the middle point 
being chiefly developed. The antepenultimate or carnassier is so defined, 
as to give no indication of form to notice except its length. The ]>cnulti* 
mate or first tubercular molar is oblong. It is broader for its length than 
generally holds in the genus, and thc^ crow ii le8.s complicated w'ith tuber- 
cles. Of the rear tubercular, the socket alone remains, the tooth having 
fallen out. It is situated with considerable obliquity to the rest of the 
series, in the root of the ascending portion of the ramus. The alveolus is 
inconsiderable, and the tooth appears to have been comparatively small. 

The teeth in the fossil appear to have been thus : incisors -f;! : canines 
: false molars <1:1: cheek teeth : in all 38. 

The size and form of the head bear out the specific distinction established 
by the teeth. No Bear, fossil or recent, attains the enormous size of our 
fossil, except the Ursus spelaus, and the absence of any bulge in the 
forehead above the orbits at once distinguishes it from the latter. The 
mutilation of the cranium at the occiput, prevents an exact comparison of 
the length with that of the Ursus spelaus. In the tables of the Ossemens 

A 2 
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Fossilcs,’^ an adult specimen of the latter measures 17.9 inches from the 
incisives to the occipital crest. The fossil cranium altliough mutilated at 
the occiput, measures 17 inches: with the deficient portion restored, it 
would probably measure 19 inches. The facial half of the head, from the 
post-orbitary ^processes to the incisiyes, measures 9.3 inches ; and in almost 
a!l the Bears the cranial portion is longer than the facial. Supposing this 
proportion to hold in our fossil the head would be more than 19 inches, 
and exceed that of the Vrsvs sjh laus. 

The form of the cranium in profile is shown in Fig. 1. Tile most 
striking feature is the almost rectilinear outline, and absence of any 
notable curvature. From along the nasals to between the intraorbitary 
processes is almost a straight line. There is but a trifling degree of con- 
vexity from that backwards : and the sagittal crest rises in a very promi- 
nent ridge above the parietals. No species of Bear has so straight a 
cranium. The Vrsus spcla^ns is chiefly cliaracterised by a bulge of the 
forehead above the root of the nasals. The only species which at all 
approaches the fossil in profile is the white Polar Btjar, Urms maritimiis. \ 
But bedsides tlie great difference of size, the latter has nothing of the salient 
sagittal crest, which is so prominent in the fossil ; all the other Bears have 
more or h'ss convexity of profile. 

Exclusive therefore of the teeth, the size and cranial outline would 
suffice to esluhlisli the fossil, as a distinct species. The other peculiarities of 
the head are these. The frontal is very broad, althonah an accidental 
indented fracture on lire brow takes off from the measurement. The orhils 
liave considerable obliquity, and large size, the dej)lh from the postorhitary 
process to the malar iniirgi II I leirig 5.1 inches. Their anterior luargin only 
advances to above the posterior surface of the rear molar. The temporal 
ridges are hut slightly marked and meet at an opiui angle as in the Unas 
spelcrm. From their commissure backwards there is scarcely any sink, 
the sagittal crest starting wdtli great prominence from the parietals. The 
crest is not complete in its whole length, being broken off obliquely towards 

t Otsement Fussiles, tom. 4, lab * * Fig. 


* Tom. 4, p. a5U. 
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the occipital. The parietala swell out backwards and downwards. The 
cranial cavity appears to have expanded much laterally, towards the occiput, 
which is broken off. The temporal fossae are of great depth and extent ; 
the zygomatic arches on both sides are wanting ; judging from the depth of 
the temporal fossae they must have been of great expanse. The malar 
apophysis comes off low and is 2^ inches in height. The nasals are partly 
removed by a fissure in the fossil extending across the face. They appear 
to have been rather long and the external opening of the nostrils to have 
been much shorter and less oblique than in the Ursm speleem. The muzzle 
is broad and obtuse ; being about one-fourth of the length of the head, and a 
little wider than the interorbitary portion of the frontal. In this respect it 
resembles the Ursw labiatus. The palate is strongly arched both longitudin- 
ally and transversely : the greatest depth from aline across the worn molars, 
to its surface, being 2.3 inches. The horizontal plate of the palatines, 
hardly extends an inch beyond the rear molar ; whereas in a head of the 
lirms lahiatiis measuring a foot in length, it extends more than two inches. 
The palatine sinus is also proportionably narrow for the size of head. 

In place of a single suborbitary foramen, there are three distinct foramina 
nearly of the same size, placed over each other and a few^ lines apart. They 
are considerably advanced on the jaw, the uppermost being 1.6 inch from 
the mtirgin of the orbit and placed over the carnassicr. It is difficult to say 
whether this is common to the species or merely an individual peculiarity. 
Noihiiig of the sort is seen upon the heads figured in the Ossemens Fossiles. 

We only know the lower jaw' by the fragment represented in Fig. 1. 
It consists of the greater part of tlic body of the right side, broken off 
where the canine protrudes. It is also deficient in the articulating and 
coronoid processes. There is therefore little to remark about the ionii. 
The lower edge has a good deal of curvature backwards, and the outei 
surface is deeply indented by a muscular hollow towards the angle. T.lie 

dimensions of the fragment are thus : 

Extreme length of the fragment iot h. 

Height of jew over let faUe molar 

Ditto between the two rear molars ^ 

Greatest thickness at rear molar 0,9 
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We have not yet found out or identified any bones of the trunk or 
extremities. The species docs not appear to have been abundant, as no other 
specimens of the head or teeth have been discovered, so far asweknovr, 
among the immense collections of fossil bones got from the Sivalik Hills. 

The dimensions of the cranium, contrasted with some of the measure- 
ments of the Ursus spelaus for comparison, are thus : 


DimeMMiont of Cranium. 


• From ihc iociHivet to the occipital crest 

l^ idth of craoiam between post-orbitnry processes, •. 
From the incisives to a line between ditto, 

* From occipital crest to the same point, 

Width of brow between the orbits, 

Do. of muzzle over the canines 

Length from the alveoli of the incisors to the poste- 1 

rior margin of the palate, j 

Width of palate in the interval between the carnss- I 

aiar molars j 

interval between the canines, 


f/rsK« SivaleuMU. 

Uram Spelmua. 

Inch. 

Metre. 

Inch. 

Metre* 


.... 

17.9 

.457 

S.45 

.139 


.121 

9.3 

.237 


.245 

.... 

.... 


.285 

4.7 

.121 


. • • • 

4.8 


HMH 

• V • w 

7.3 

■1 


• 9 • • 

3.3S 

.095 

• • • • 

« » 9 • 

2.7 

.07 { 

• •90 

• • •« 


* These two measurements are incomplete in the fossil, from the mutilation at the occiput. 
The first or extreme length is 17 inches or .434 metres, the second 7.7 inch or .197 metres. 


To conclude. It follows, tliat there existed along with the Mastodon, 
Sivatherium, Fossil Camel, &c. of the Sivalik deposits, a large distinct 
species of Bear, equalling if not exceeding the largest known of the genus. 
Its teeth deviated widely from the type of the genus, approximating it more 
to the higher Carnivora than to any other species ; the camassier teeth 
of the upper jaw connecting it with the Hyena while the tuberculars have a 
more remote analogy with those of the JDog. The size and extent of the 
temporal fosse and the prominence of the sagittal crest, taken in conjunc- 
tion with the teeth, show that it had a more strictly carnivorous a 
frugiverous habit. 

We have designated it Uasvs Sivalensis. 
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DAILY REGISTER 

OP THE 

TIDES AT SINGAPORE, 

PIOM THE 

1ST SEPTEMBER 1834 TO THE 31st AUGUST 1835, INCLUSIVE. 


OBSERVED 

Bv Mu. J. DIAS. 


['Hie present Register was kept in pursnance of an order from the Honorable the Court 
of Directors, dated the 20tb Tebruary, 183U, for the purpose of aiding the Rer. Professor 
Whewell's investigation of the general cotidal lines on the surface of the globe. In forward- 
ing it to the Rengal Government, (by whom it was liberally placed at . the disposal of the 
Society,) the Resident Councillor, Mr. Bonham, states that he is not aware what degree of 
confidence is to be placed in it ; the Master Attendant having only three peons attached to his 
office was unable to spare one for this particular duty, and was forced to employ an extra person 
who performed the task without any stipulated remuneration for his service, and was finally 
rewarded with a gratuity of 100 Rupees. It may very reasonably be doubted, under tliis ex- 
planation, whether the Register will prove to be of that value, in a scientific point of view, 
which might have been expecled from its onicial character ; and it is to be feared that the tenor 
of Professor W hewell’s instructions and the nature of his elaborate investigation were not duly 
apprehended, if it was imagined that a mere Register made without due attention, apparently, 
even to the exact time of the daily maxima and minima,— the state and force of tie wind, the 
set of the current, Ac. would answer the purpose required. The official correspondence gives no 
information as to mode of takiilg ^he observations, nor aa to the fixation of the Zero>puint on the 
tidal guage — hut it is iwderstood that the jetty at Singapore affords every facility on these points, 
as there is a perpendicular wall washed by the tide which never quits its base at the lowest ebt. 

Notwithstanding the evident imperfections above pointed out, the Register has been 
deemed worthy of preservation, in the uncerUinty of procuring more accurate materials, and in 
the hope that the Profeasor may be able to glean from it the necessary averages towerds fixing the 
elements of a station so important as Singapore in the disenasion of the tidal theory. It would be 
very desirable to obtain tables even of similarly moderate pretensions of the daily tides at one or 
two principalstations on the long range of coast upwards from Singapore to Chittagong, and it is 
hoped that the attention of the Executive Enginecra may be invited to the subjecU All that scema 
necessary is to set up a guage at acme convenient apoi, and to employ an intelligeni native aer- 
vant to read off the rise and fall, and to note the lime ai nearly aa he can estimate it.— S bc.] 
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ERRATA 


Psfrn H, lior .1 from the bottom del* '« on.*' 

II, & frt>m iJiliu, for •* or*‘ rrml *• m." 

m, in tbi> Uni Uiaii-nitofl. for “ Fnlnlior* rend •' Pnlnlinc.’' 

15, lion It, fur ** muUrH" rroU iiiolnr." 


*1, 

It. 

** lU 2 iflchei" rend ** 12 2 lochnn.” 

aiti 

17, 

“nnlr” rrnd “ nrch.” 

2i. 

0. 

“form’ rend “ fonnn/* 

Hfl, 

1, 

“ tlrirnti /iiM'rr" rrnd itnurrmt hurrr in.” 

31, 

0, 

** Hit Sitiitleiisis** rvHd H. bivnUuniu ” 

34, 

5. 

2 lu lO'"" r* ml “ 20^^ tu 30*^ ’* 

3i, 

7* 

" iiiiir;:iu of turn^iea" rend " iitari^ia of Ibo oonlerior nlitiil fuiKiatu,** 

aii, 

15, 

*■ pt^ai'' rend “ymnlel'' 

40, 

24, 

*' uuiloriii” rend “ reoifurm ” 

50. 

2'«, 

*• hnl” n*nd *’ not ” 

:t:i. 

!l. 

“ rend “ lotner.’* 

I4.». 

line* 1, 

“ .\iiliiii' nU” rcml ** KVlnu idn ** 


Mil, uoti-, ir«m» “ 1 rft5ror*-|itiftU'‘ r* ui* •* L»-, H»nw'v«i/ii4 ’* 

I41i, Ime I., for “ r***'* “ Vi: ’ 

157. fur “ AUu^liiin" r«*nd “ AUuthiifr.” 

|5H, l rrwil ** I rinnitUndn." 

Hih, lint* II, fur “ i oirh" r«ii<l ** ( out hn,'' 

11 )'.^ (i IViiin bollutii. I«»r *’(. uuuh" ruii'l 

lJ;t, 4 buUiHii, fur •* uulnr tum” rt*ncl “ »tn»‘r /(i«r ” 

ISO, li frtmi IjiftUifii, foi rend “ ni»r»*n.” 

Ihl, lii<( . I >-> il, ur U fufuKT mid IhUit IrfUti^isni. 

llPrt for ■” rt'ttd ({*‘OUi,** 

I't'J. Iiui* if IfiMii uiflloiii. rtflt r iilitui* out and. 

lUi, 'a iruui Luilu.ii, Ki'Ui ui i: pul Httk. 










